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mm i ] umitt t <o Brawtaoftat y> 
-?mm&& i tec 1 2 aaw±©^fctt*iai 

2 fflSW±©)t«ittt«flllffl«tto 3 ^© l ffl«£ fcli 
2agtt±£, ^M^iufBX^Xff^T-*©^ 
5iB«tt±T¥6t l ■4Hia6tSi:«tB%t»fliy 

fe < ft vMWftt v x * / - y £J& L fc& ifc*JH» L 

ta/«»<o3 s© i mmtrdizmmu±^/mmrc 

t¥6t l l#«&tS££fc«5fcft»y;Wk£-e, 

its x^mziLmmiM^mitiEmfr-o 

JUB*©Si§£i£. 

[fi*l 2 ] ffiftntt&Ktf 6 0-2 5 0 °C©§&ffltc 

^X^XLTftSX^X^Kr-^fcg^T, 
& 2 «SM±0»BrattM^(*S fctt&pJffl14S£fHB 

<fc 0 ¥ff K X 5 -< X L T ft 5 #© X 5 XJgttr- * t 

a**05%0 1 «B*fett 2«WiU:*ilil«««'eif 
fefcTSfc l l^flUfc* *fc£fcB5£tfaJHfkS-tt\ 

[fjf*l3] SfitfktCck t)BI5S»«tMo3&3Sfc7;l/ 

£Lkfc, SHBMJfeait^e 0-2 5 OtOlEHK&Sfc 
WWtta^Sfclia^fflttl^ittflJSttO l W-t 

v^XLTft&Xv^XffJttr-^tcg^VT, MfSt 

fc-^kwiw^ m^mmsw&i istmwt 

•H£{«IU*tt©3 %© 1 fllSfitfctt 2 PI0fiW±*7;P« 
S fc (i?^i)«ilT'Huiex 7 XJgttr- * ©£«> 2>iE« 
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< ft^gptet^x^^^- v^sfitfcs, jt*ia»LT 
v x 9 *z - y ftfaz nr i^ft t ^gfkttiiiilifiM 

XLTft3#©X5KXff^T-*fcgoVTMi2L/c 

«ktt«M^ t mmmsm mmmm 
at****©* %<o i umttcit 2«aw±*y^tt* 

tft£j&t*LTvx^#-ytf$£ftT^fti^8{k 
ft^im^iiSPfit^^k^^T^kbfegpfi^tty 

*»6«afc« nft & o fc«kfflM»*i o r < 

20 c £ fc «fc o TffiTif *1 l £ fcl± 3 tf2©<DS3i^So 
[»*15] 2«Btt±©*«fktt»l!SBfflfc 2 a 

«^tt)HSfl:tt«HllfflJ«*o l ffliW±fc«lRlfflttS^ 

a«n5fi#jfi»*'t>ta«, as* am& a^wft 

14, ftSWtfttfc i tf{k^«&tt© 5 -5 ©'>ft < t fe 1 

*1 1 ~ 4 ©l^f ftfr 1 ®ti5«OSIii^So 
[11*16] 1512X7^ XJgttr-*^ 4f*0-g|5 

[W*17] »#3fil~60C»-fniPl5tlB«Ot! 
[»*18] ^#«@!Tfe5ll»#«7fCfB«Oi*a 

[ii*i 9 ] mffl&mmzmicmLr&im 
rnth 511*1 8 £K©<o±zttsm 
[ii*n o] 4f*«@!fc:*»t*ftaaiit«si-* 
40 Burnt. iEi$imtitm?rcim, mm. t>m® 

&RTMttS£ftfr5>^fi!c£ftTV^!!*l9 £E«©4 
[13*11 1] 4flcBPHti3»t*5ia*4(«BIIKta 

e ffM * ft T ^ 5 11*1 8 (c KK©4 i* lfl5%lo 
[^l©,#fflft,IKSj|] 
[0 0 01] 

50 [ffflvmtmwimn t<mm, 2mm±.<»m 
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[0 00 2] 

fcfiotf, ESPfc i SffiftOfflSS ftteiilf if OE 

[0003] $fc, jfi^ a«o«ra¥«tj±«LTg 

M1$L, B««BtfT^*. rtSa^tBfcSfe 

fi&fri/^3.U~i'3>i/bT&Zrc^t.^ : jW%tti ( & 
[0 0 0 4] BR&HWO 0 1/10 6 3 2^ 

* ft m omztt*? TmmzmtzK&m 

^Kit 5 ttitf&l&fcjBilfcilii'fS c T? 
«llilcfliat*i1W4ii*' l ooiftilSJKfctfiteKJMfi 
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«3i«:UB}S * HO— HSlUfflppCDf^Stjiffll" 

jsfflt 5 z. 1 1 h tmmtnr^r^\ 
[0005] tk. im^mmmmzntcm 

r H i: b T ffl^ & ftS Jtig^ftt fcl^T 
20 [ 0 0 0 6 ] 

T, <fc f )^<D4f*tcfivmi04#:^^Sttck< 
■k ^^6<)#tt, ftlfim ft^W#tt%i: 

[0 0 0 7] 

RriawtfiosiaHc i/;i/-y;na«ge*5 1 tec -r^s 

40 B&Zft 7 1\ Wfflm%iU&ft 6 0-2 5 0 ICOieHK 

ss^f tt «fc 5 pfiawtfloajsic Vk-ytwffl&z 
aa«»6 o~2 5 o'cvmrnmchzmmitn-sm 

50 iltI.Oftt«f|gT«jgT-t?,Ci, ^LTCtlb 



(4) 
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[ooo 8] f*fc^ en msmuz 
xjgtfr-* ta-^T, 1 2 wso±flwiaafktt«iB 

firtfto 3 ^5© l ffl^$ fett 2 WJteU*, 7;M*Tffi 
It 2a^±£v0l/#-t?*rfcfc¥5K: 1 

H^T-^cffiari)ifr««bWffM$n 

[ 0 0 0 9 ] * LT, #8SI3ti\ ( 2 ) ffitW«SS 
6 0 ~ 2 5 0 TCCKHKi&S 2 mX-bOftkRTSttl 

mrcimnM®s.&m&m<oi j t><o 1 aasfea 2 

fflgijOX-Y/oy^-SWc&ttTfcS 
£figiHffc£-tt, *l^TfK?WlHfbLfel±lc, H^7t 

^fmcttt^tti^tttaiKft© 5 s © 1 asts fett 
2 ws^±*aa»««-e«rfc(c3F e ic 1 t 
ttts^tftaisfb?*, H^Tcr-^twstss* 40 

2£r£j fcv^c T*&So 
[0 0 1 0] *893tt, (3) ffigfgfkfcJ: 

k> Rfias«t£-^aat 7;b- fkwmnfi 1 *e c * * 

5I<l:ffiil8l£§fiS» 1 «£tU:fc» S5®iBfl$&£fi#6 0 
-2 5 0 o C<Dli5a(Cfe5t^ttl^f*Sfc«iaBj^1t 

^smii^© 1 fiafiw±*jii^\ H^7tr-^*3 v 
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ffltti^(*fe«tt;}ftRiffittfi^i*fifltS)03 1 as 

ft K % *> fc ?W b T y ;Wk*3 J; tc It k£ 4*> 

<k L fc»ffi**trttBl±fc , h^tct- * * 3 v e a 

t — * tg^TtuiE t £ ftSMfkMita^ t JKP&ai 
ttS£tt$fcttj»RiffittS£ttffljSto<o5 i ass 

felt 2 tH*tt±*7;l'ttS fctta»«!»T?lffefc¥6fc 
l !*K tt J£-f 5 fcfttS^fcftfflbTWkfeJctf/S 

y^l^nT^*^Wktt»M%gi5fu%^ilfks 

{ktt»M£i^l&< c fc*«f*fct44ftSJHIi 
©Sfltfiffi (WT r*fBWa3*ttJ fcv^tfctf* 

[0 0 1 1] *LT> (4) 

^:/?£^x7b«tff3c<b£^Tltf5fa (1) 
Sfett (3) ©Sjg^S; (5) 2aStt±©Mk 

«fi^«Ma, ^i/^t^kit^aiiifiEfe© i mm 

«t*t'0*ffl^*W1SL.fe (1) ~ (4) ©^ftlfr 
©fiii^?* ; «fc t>\ ( 6 ) luf 37, 5 1* TJ&fcr - ^ 

*v 4#©-flJSfe»^#«t off enfcBriJWr-^ 
t?s^, fi*a»»tf£(«ie!-ea5*WE (i) ~ 

(5) ©i^-fftfr©Si££j£ ; ^a#-T5 0 

COO 1 2] «6K, *«l)U4, (7) |JB(l)~ 

(6) ©i^-fn^©8Bfi^ftT'ff&n54(*ugft ; 

( 8 ) ^mi^T-fe^luie ( 7 ) ©iEftiS»% ; 

( 9 ) &a$ffi»©JBH*££fcH8 Lfc£{*«!?& 
SSdffi (8) ©i*M^ ; do) ^IStfcW 

•r § jtafbwis s fc»!»Rratts^*3!p 6»js * nr i 
smiia o) os#js»*; fej:t>\ (in swi 

miff, 7Dv-ww*fc<fctf/f fcttftPHWtiitcwasjt 

(8) ; C&S: 
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[0 0 13] 

1-5. st\ i *%w%2i5fets&v* 

rz ^tct - * ^ > tr a - * - {c <k n TOc x 5 w x 
tut-?, 4#0-»ffett^»*Wl»«aa (CT 
fc if < X 7 -f X L T f# 6. IB 4 © X 7 4 XJBttr- £ 

t» m<D-mrcit±mmtmm cctx*+ 

1 IcTfcottfcfkfflllgfiSfcttH 

s) ts»t«. awsTLT-**7ctiEagsirtT? 

fflf Sm^DMt H K £ o TIM?- h tf&g 

3 > tr a - * - a t*f- 2 t , 1 

- Mtf £ ©liS-t r ;I/=^7cr - ^5:3>^a-^-fl 

[0014] (i) *f&mnfe ■wmz^mmi 
* k> wMmzB.?%mic *jb-'f)\Aim&& 1 tec -r 

£Sif-f *). coi&TilffiLfcHIS&INJWO 

01/1063 z^igKM^snTi/^^stfta 

tflLT, BR&MWO 0 1/1 0 6 3 2 94J*fcfi 

KsnT^s^STti 1 mmmmmmmmw 

IWlT'fS^ SR&MWO 0 1/10 6 3 23 
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[0 0 15] *J8WJI l »ffiTtt, $t\ SftgffcfcJ: 

0 Ria»wt jaoi ijgt y;UB6$« 1 1 1 2 
mn(o o%<d\ mm% Kit 2 mmu±.z, v>wzgt 

GBBt-7)V) ±K¥6fc il»ttt&t«. CORE 

suse 1 i^iit^ftot, 1 mm<D%mt®mm® 

ja*0*jB««l&?tlS^ *fctt2«Rtt±OJISSffctt 

#r-*tf, *©^«l©HS¥*l»^T^(*ttt 1 0©*S 
fiS»J:045T-^rtS-eS5«^ (tWAtf, 02 
fett§n= ltffiiltaX^Xfl^T-*®^) K 

a, i ffis©^kttamififiJtfto*ft^esnTS 1 

«^ H2Ki3»t*n = p+lt|Bat5^7 

Ei^nfc (mznro 1 -^oijwgjssti*. 1 a 

^Sfcti 2 a^W±<DWki4^flgfi^^mLT^ 

30 ai^nTWfcsnso mcsio©i^2am±<D 

<fc 7 ty;Wt*a**»fcff $&Rfffc4o 
[0 0 16] ^^T% )tfiB{ktt«lflilfiJ«ft<fc 0*51585 

1 OOlfcfel^T, 5til{k^-e-fc<%^gl5futCVX^/ i ? 

nT^*^g|5<6^^{k?-a-5o «^T, TtSikbfcgp 

- 1 J: D ¥lf (c X 5 X t T * 5 X 7 XBRt - 

40 ^{ci^v^TSuiatfc jts<kiiti»flit§*i*o? *><d 1 a 
ssfcii 2aau±*y;i/ttTiffcii: 3 F6t 1 mm 

©fkft^ffM^ns s -pkhe Lfc»^*aasii d 1 

t, Hftlc» iwi5T*4fi!tL/cfi{*«^kaA^, >t5!l! 
50 i:tS3it*;jSfl5«j*^s 0 
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[0 0 17] *8l!B£l£ffi"Cffl^afig${fcfc<fc!3Rl 

mmcs.'DgMc yfr-v mw&tt i tec tMi 

ftfflBffllKftfcLm 6 0~2 0 0°C, 8fC8 0~l 
5 0 °C OSSBSHrt T* W&fo t fioftaic 7"/l/fr 6 7^ 
E $ fc «y 5) 7;Wcfi<E»%g I f 13 c * JHBfttttt 
Btffifi&fttf, «Kfktt«HfifiJt»J:04**lO»l»5 

&$L<fflV5ft*. *3»flS 1 SttTffl^SJtefiBfttt 
tteffijSftii. -fit, W^Jnv-fcioyi 
fett * 7 54 5 JMffcttJiHh )flif {kft®B£»fi!i 

^vhue-tt« ssbw, Rfffiso, fi^w, *fe 

81, ItJUk BfklSitffl, flMBBihffl*H**trt©T? 

[0 0 181 *5Wi»l»ttT?fflV^n*3Hifttt«Mi 
ffl^tt*«US-rs±ELfc3tJgfk1tlS^i:bTH:, m 

ft* o nv-fe.ttf/f feii* 7 v-oi^nt 
Tf*. flRtf, |ifclig$fctt£Ste©7;Mr/l/ W*) 
7*>JU-W, x*"+-> (77) 77yu-b£, # 
Uxxr;U (77) 7*UU-h*» #yx— (7 
7) (77) 77'Jb-h& 

4 Ho (7 7) 7^ , Ji^-h^©Wkft ; ey «Mt 
Sfkft^Urfv- ; t!*7x7-/l/A*x#*5/fcG 

«i, y#7>y^^x^Mk^ft> maisxjp^Mk^ 

ft, 3KU7x/-;^X3l?+Mk^ft, a^US^l/ 
7^y£, 7;V3-^&x#*Mt£ft, xxf/l/fi 

[0 0 19] tt8{kttfflffifi(8ft*Efi£{kfc<}:DRJl 

urn «^f*3Wff$b<ffl^&n«. *Wktt*uJ 

v-fc J: t//£ fc It € 7 v-«fc •) % § Mltttl^ti, 

mtffmzmtz:? £4 y , -£ft®{btt»M 
ftofflfi*«Bf jess wt t a s t jtsf kttja^«^(* 

ttlMBJSft^^Xtttt (7/l/tt) £M-f§<fc7fc4 
0, *0«k3ft**»cJ:^T}t8fktt«HilfflfiKft^SS 

[0 0 2 0] ttttttM0fllJ£#£ LTffll/^nSfi^ft 

tLTti, w*tf, iiiSLfc^kfttyv-o^ai 

£f*^±ta£{*, #y77'7xx jKU-CVTW, <H 

u^dot'ux #yJU{te-/i>, #y77b>, #y 

jb7*n77h:/ % xHJHoA, 7Ma7, tf'JSU* 
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'J77yaxHJ;K #Ulf-;I/7;I/3- 

**>aii, *y-4-^fMyf>, #Ui7tjk 

n e. ©a^ft^iMt s ti o ii l &a£#, 
Huiafi£ft$fctt«s£ft0&a©&ffift, *ne©2 
aw±©7i/^ Kft, wtttWvt**) 7;i/*;i/ 
10 7 77 y V- V t74V 7 777 77°'J 7)l*)l* 7 7 

T-fc, *56WT?tt» SitffilftllSffifflfKTJ't LT, ->y-7* 
77777#'J 7;l/*;M 77 'J V- h £74 7777 

7 7 # y 7>l/*;M 3? 7 'J I/- h ©il£ft, >5> 
*77f-77^yy^;U^77y l/-f-fc7'fy^7^ 
•y 7 $ Vti-frttt 'J b- h <DM£V3Z%tS WW 

[0 0 2 1] CCT?, HuieLfc^7^7777 74-°y 
y ^1/^ 77 'J \y-Yt LT«, fi^ft*t->y^7 
20 7^774 3 3? M-r§3f@<D^7v-#fi) <7)fiJ 
^6 0~9 0%8fiOt>O*'ffSL<ffll^n, 6 5 

lulS bfc7^ 7 77^7 7 #U y ZZVU-Vt 
L T 14, S^ftff 1 7-T 7 77^-y 743 IJ^^ 

8 0-9 5%iIOtfl)mi,<I^f 1 n, 8 5-9 

7^77#>J7f-;l/777y U-b : 7^777^77 

#y7^;i/^77y b-hosaittt, cn^a^-ft 

<Da^JS^77^^r^-4acJ;0S4S^, 3BSfb 
30 ftffllHffi«tt©WiRtt«:ff<D^^P), mi ■ 1 0-1 
0 : l?35 3©tf»£L<, 2 : 1 T*£3©tf<fc y«FS 
UV\ Wktt1S)il§fi!cft^ K fctt 5 5/ 7-7* 7777 
7 si? 'J 7 7;b7 7 7 y U- h *3 <t if 7-T 7 7 7 7 7 7 * 
U 7 7;b7 7 7 'J b- h <D#^»tt, TtlisEfkttlSllffl^ 
ft^ftcoKltcMLT, *ti^nm*%liU:-P*5J: 
H*W*b<, 2-3 0gl%T'$5ilt^j; , 9»SL 

[0 0 2 2]1ffc, Eiffl*>3aU-: 73>4H<DeW 

l^rttfcJ:oT*53M^(*«il!*l!JBt*«*tt, )t 
Slkttffllilfi«ft*©«[l(ittlWiSi«»i: LT, 9i*.t£7 
77xx -Y77UX 7pd7P74H©i±S7'x7 
©a^Sfdi^a^ftJ: 9 43X77 hv-, 77 U 
7^a^{*7D7 7- (7km 7x7&t£ft7*n7 7 

-^l^ft^ 7 v - S fc 14 * 'J dfv-O 7 % TJtKW^? 
50 ^fi<TBjlWj4ttK^TfvL?#§t©^ , 6fll{kft(« 
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/ttdttV Jv-fci4X7X hv-S? 4>ttiH|g& 
£{b U * ft t «k o T^fbttff Hltotttfl ASffc 
t «t 0RliS!Wty)l/-y;Pffl(fe^*4-f 5 «fc ? teft*. 

[0023] i ^rffiTttfli-rs^btttfiBa 

LTffli^6ft«tie3MW©MMtMi*W!-e*fttfv^ft 10 

£{b£ft, ^>^y7M;H-r«A 
*-9->h>S(b^*, jyby^/ymt^ 77h 
*/>3Mb^*, 72-;i^fb#ft, o-: y>r\-yMt 
7f;l>**74 >**Uvr K&fb£1*4 . 

[0024] i stfpjav^jtBHbttumifijs 

ft©<fc3*«tt©fc©, ^wX^-Srctt^ttBtOJ: 
9 &§ttt&3 l/^ttSat«© t ©ft tt^M LT^T fe J: 

fcfciu *5Sfl©iit£i&B:fc&^«HrtT% ^OffeOft 

m mm. am mm, mm. Mim±m& 

[0 0 2 5] 1 T'M\ 2 ISKlOfflt 30 

aifi^ftsaftjt^aoas. m, mmmicm 

SftStfttftiffcfi^T, iftlJgfWc, H*tf, 
ffl$ ; fin ; Sftft : #5^> 3Ptt* @ 

14, B<£tt, »ta7j<»«tt, IbJctt&ifcHb^Wftte© 
55©4>&< fcfc 1 oKfc^TSWcg&SSSffi^fig 

t^{btt»lfitftti:©fi#fct>-&* fi&MZttt 
*5*Sti, «*tf, $ftM©«bft£ffMtSft5f{b 

ttfitififfljsi* t ia!'no*fii!'fb**»flt-r s MbMii 
mca?x&mmmtziiGic, zmmutom so 
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«fbti«HfflJffto0*§*Sfc££a!!R*5 C fcfc J;-3 

t, mis. JsyffiMzmmtmtzmtmft 

tfc«at*»fflii^ S^fcfeS, IBM, ®2&if 
J6T£ffl&, ««fc&f^*|«JjUcflofflateBBfit 

[0026] #im i mias^r. mzT-v 

Sti/;l/«T^tb$-& / ff§2oJ-X±©g§§ , 

a, Rtffl«^we»osiiP¥a, l<»x - 

Y»lRlO(ftltttH^g%t"rS7^Uy-^- (X-Y 
<9)t®fb1t«lifflfi!cft<0 1 SS$ fete 2 «WLh*, # 

filfbL^ttfflOflUiftflt^ < *■*) , 3t®fbft©P**< 
JP<ft*KftoT, S^iR*8tS^<S©ig»*%S{b 

wm©s» (¥ffitt©^a) tv^^T'^n^iifc^ 

c©«^{c, ^■©J:d4^fi*@»'rsfcii)t, 

L.fe3tHfbtt«KfflJ«»*U3-^-KJ:5 3 F6li:45 
[0 0 2 7] $fc, 1 SSfcfe^T, MM 

tm ttjt©73S*»ffl-r«ci:^-pt % ^x.tf^ 
mm&jyzm^Tjy^iJxy b^&ttmbryt 
mitmmimya£ t )%z>M<D±ic-?z?Az-y%8i 

ffilti^ffi, "?Zi"W-y*&f8,Lrc%BE7'()lL 
(P E T7^;l/AftH) ^)tiiM{tttfe1|]gil»I^« 
fc©HtEiS-r47ja*^*#tf5J:i:fi»T»*«. *o 

aTvx^/^->*aiMt**ft««»f u<*««ft 
sM^ffl^TMfnftin vxt/ifi-yzm 

tmatfMK (VMM) ^'r.!LT0^©T% .ilrt^i 
t JtaiSit^ > ^ ^nil L T "7 x ^ y< ^ - >^B}gEpgij 
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KB&t&cwezZo tome vx^/^-yo 
hU7V-;u^ ^J^H?^ t>^-F7 = y^ 

[0 0 2 8] *f£B£3l 1 ^ftKfc'^T, ^ktt^Blffl 10 

xr— >*±tsg$nT^§ (KB^nri/^) Mitt 
^@fet?.^-yr-7;i'"eSoTt<fc^o fit, 20 
[0 0 2 9] sf=, *%b^ 1 sat^^T, 

t© Wkxg^Hx. L ft ffltifr e , 

ft, fufB£ft£ia^)££STfttf^T&7m sais- 

V;M*fcLT («bLT) m<tV8fr<bftm&%l3 30 
ft&H©^rft©/5ft£$fflLTfc.i:i/\ *g{k«7t@ 

[0030] 1 ys&fcXiTiLwmmttmm 
feoTt, v$-htt£zmtzz.tisi<. mat 

iff dm t ttmwmm l fc£(t*?H*Hifi* s c t 

tftMW&T 1 -? fflW.oi&Xy^ *BttT-$) fcfcU 
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y^WfTS^^xy h#8fci?£ffl^TYX* 
^-yO±*^7^M^tToTBfli(D§X7^Xff?ttT 
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(54) METHOD FOR PRODUCING THREE-DIMENSIONAL SHAPED ARTICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED^ Tb provide a method for producing a precision three-dimensional shaped 
article especially suitable for a living body model in which a plurality of parts different in color tone, 
transparency, mechanical properties, physical properties, chemical properties, biochemical properties, etc., 
are formed compositely. 

SOLUTION: The three-dimensional shaped article is produced by a method for optical three-dimensional 
shaping by using at least two photo-curable resin compositions capable of reversible sol-gel phase transition 
by the change of temperature or a method for optical three-dimensional shaping by using at least two 
thermoplastic polymers or thermoplastic polymer compositions 60-200°C in flow starting temperature, or by 
combining the two methods. 



CLAIMS 



[Claim(s)J 

[Claim 1] Two or more kinds of photo-setting resin constituents which cause sol- gel phase transition 
reversibly and quickly by the temperature change are used. It is based on the slice configuration data which 
come to shoe thjree-dimensions data by computer in parallel, this " 1 of two or more kinds of photo-setting 
resin constituents, or two kinds or more While supplying Taira and others by one layer above the area which 
said slice configuration data occupy by the shape of a sol, cooling gelation is carried out immediately. After 
giving a mask pattern to the part in this photo-setting resin constituent layer which carries out photo-curing, 
On said resin layer mcluding the part which was made to carry out photo-curing of the part where light is 
irradiated and the mask pattern is not given, and subsequently carried out photo-curing Or while newly 
supplying two or more kinds to Taira and others by one layer by the shape of a sol, cooling gelation is carried 
out immediately the following slice configuration data which come to slice three-dimensions data by 
computer in parallel - being based - one kind in said photo-setting resin constituent carried out - After 
giving a mask pattern to the part in this photo-setting resin constituent layer which carries out photo-curing, 
irradiate light and a resin layer including the part which was made to cany out photo-curing of the part 
where the mask pattern is not given, and earned out photo-curing is made to form. The manufacture 



approach of the solid molding object characterized by removing a multiple-times repeat and the 
photo-setting resin constituent by which photo-curing subsequently was not carried out from said stereo-like 
photo-curing object for said actuation until the stereo-like photo-curing object equivalent to three -dimensions 
data is formed. 

[Claim 2] Two or more kinds of the thermoplastic polymers or the thermoplastic polymer constituents in the 
range whose flow beginning temperature is 60-250 degrees C are used. It is based on the slice configuration 
data which come to slice three-dimensions data by computer in parallel, this - one kind in two or more kinds 
of thermoplastic polymers, or a thermoplastic polymer constituent, or two kinds or more While supplying 
Taira and others by one layer in the state of a flow from the nozzle which it comes to prepare in the X-Y 
plotter equipment according to individual, cooling solidification is carried out immediately. Subsequently, on 
this layer that carried out cooling soHdification Or while newly supplying two or more kinds to Taira and 
others by one layer in the state of a flow, cooling soHdification is carried out immediately, the following slice 
configuration data which come to slice three-dimensions data by computer in parallel - being based - one 
kind in said thermoplastic polymer carried out or a thermoplastic polymer constituent - The manufacture 
approach of the solid molding object characterized by repeating said actuation two or more times until the 
stereo-like soHdification object equivalent to three-dimensions data is formed. 

[Claim 3] One or more kinds of the photo-setting resin constituent which causes sol-gel phase transition 
reversibly and quickly by the temperature change, One or more kinds of the thermoplastic polymer in the 
range whose flow beginning temperature is 60-250 degrees C, or a thermoplastic polymer constituent are 
used. It is based on the sfice configuration data which come to sHce three-di m ensions data by computer in 
parallel. While supplying one kind in the above mentioned photo-setting resin constituent, a thermoplastic 
polymer, and a thermoplastic polymer constituent, or two kinds or more to Taira and others by one layer 
above the area which said sHce configuration data occupy in the state of the shape of a sol, and a flow, cool 
immediately and it is made to gel and/or sofidify. After giving a mask pattern to the part in this layer which 
carries out photo-curing, Irradiate Hght and photo-curing of the photo-setting resin constituent part where 
the mask pattern is not given is carried out. Subsequently on said layer including the part which carried out 
photo-curing Three-dimensions data by computer the foUowing sHce configuration data which it comes to 
sfice in paraHel - being based - one kind in said photo-setting resin constituent carried out and 
thermoplastic polymer, or a thermoplastic polymer constituent - or, while newly supplying two or more 
kinds to Taira and others by one layer in the state of the shape of a sol, and a flow After cooling immediately, 
making it gel and/or soHdify and giving a mask pattern to the part in this layer which carries out 
photo-curing, irradiate Hght and a layer including the part which was made to carry out photo-curing of the 
photo-setting resin constituent part where the mask pattern is not given, and carried out photo-curing is 
made to form. The manufacture approach of the sofid molding object characterized by removing a 
multiple-times repeat and the photo-setting resin constituent by which photo-curing subsequently was not 
carried out from a stereo-like object for said actuation until the stereo-like object equivalent to 
three-dimensions data is formed. 

[Claim 4] The manufacture approach according to claim 1 or 3 given by carrying out jet injection of the Hght 
impermeabiHty nature ink on the layer which geUed and/or soHdified the mask pattern. 
[Claim 5] As one or more kinds of one or more kinds and the thermoplastic polymer of two or more kinds of 
photo-setting resin constituents, two or more kinds of thermoplastic polymers, a thermoplastic polymer 
constituent, or a photo-setting resin constituent, or a thermoplastic polymer constituent The manufacture 
approach given in any 1 term of claims 1"4 using what forms a mutually different part in at least one of a 
presentation, a color tone, transparency, kinetic property, a physical characteristic, and chemical property 
into the soHd molding object manufactured. 



[Claim 6] The manufacture approach given in any 1 term of claims 1-5 said whose slice configuration data 
are tomography data obtained from a living body's some or the whole body and whose solid molding objects 
are living body models. 

[Claim 7] The solid molding object obtained by the manufacture approach given in any 1 term of claims 1-6. 
[Claim 8] The solid molding object according to claim 7 which is a living body model. 

[Claim 9] The solid molding object according to claim 8 which is the living body model which reproduced the 
gestalt of an affected part organization faithfully 

[Claim 10] The solid molding object according to claim 9 currently formed from the photo-curing resin or the 
thermoplastic polymer which has the color tone to which the part equivalent to the affected part 
organization in a living body model differed from normal tissue, transparency, kinetic property, and/or a 
physical characteristic. 

[Claim 11] The solid molding object according to claim 8 with which the part equivalent to a different body 
tissue in a living body model is formed from the photo-curing resin or the thermoplastic polymer with which 
a color tone, transparency, and kinetic property differ from a physical characteristic. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the solid molding object obtained by that cause by the 
approach the part which consists of the part and/or each thermoplastic polymer which consist of each resin 
constituent manufactures quickly the solid molding object compound-ized in three dimensions in one solid 
molding object to a precision, and the list using two or more kinds of photo-setting resin constituents and/or 
thermoplastic polymers (thermoplastic polymer constituent). Especially the approach of this invention is 
useful as a manufacturing method of a living body model, and the solid molding object obtained by this 
invention, especially a living body model can be used from reproducing a living body's condition correctly 
effective in the applications for the medical simulation for the check before an operation by education and 
training of a medicine student, and the medical practitioner, or practice etc., for example. 
[0002] 

[Description of the Prior Art] Conventionally, the living body model used for the medical- application 
simulation a check before an operation, for practice, etc. by education and training of a medicine student, 
and the medical practitioner belonged to the mannequin with the inorganic most. Moreover, it is produced 
using the elasticity elastomer and the elastic doll which has the internal structure which is equivalent to a 
trachea, lungs, or the heart depending on the case, a tube containing simulation blood, etc. is used for 
training of lifesaving revival, practice of an intravenous injection, etc. in recent years. However, no they are 
what does not come out of the region of the uniform mannequin made based on the data of typical anatomy, 
and reproduced faithfully each focus situation peculiar to a patient and living body gestalt. Therefore, 
although it was helpful to practice of a medical aid procedure, for [ the check before an operation by the 
medical practitioner, for practice, etc. ] medical-application simulation, it was not fully utility. 
[0003] Moreover, since there are few damages given to a patient as compared with the usual surgical 
operation in recent years, the method of operation using an endoscope progresses and it is in the limelight. 
Although undergoing an operation, photoing the affected part and looking at the image in an endoscopic 
operation is also performed, since it is not that on which unlike a surgical operation an operation is 



performed while viewing the affected part directly, high skill level is required. Then, although request of 
wanting SPHMYURESHONSHI several times is strong before actually performing an endoscopic operation, 
the actual condition is not reahzed from there being no living body model which reproduced each patient's 
affected part situation faithfully. 

[0004] The Mitsuzo form approach which forms a molding object on the other hand by repeating actuation of 
irradiating light and stiffening it after drawing a mask pattern to the part which gives at a time one layer of 
one kind of photo-setting resin constituent which causes sol-gel phase transition in the international public 
presentation WO 01/No. 10632 official report reversibly and quickly by physical changes, such as 
temperature, in the shape of a layer, and carries out photo-curing is indicated. Although a Mitsuzo form 
object can be quickly manufactured, without arranging a support when based on this approach Since the 
Mitsuzo form is performed using one kind of photo-setting resin constituent For example, the part 
equivalent to the affected part and the part equivalent to normal tissue cannot manufacture the highly 
efficient living body model which it is formed possible [ distinction ] into one solid molding object, it is 
compound-ized, and can be used effective in the simulation in the medical field etc. and applying that optical 
solid molding method to production of general industrial use articles, such as a gearing, is only indicated by 
this official report, and it applies to production of a living body model - it is not indicated even things. 
[0005] Moreover, although the optical solid molding method for manufactiiring a solid molding object not 
only using the approach indicated by the above-mentioned international public presentation official report 
but using a photo-setting resin constituent is variously learned also from the former Since molding is 
performed only using one kind of photo-setting resin constituent also in the conventional optical solid 
molding method, it cannot fully apply that the distinguishable part is mutually formed complexly into one 
solid molding object to manufacture of the living body model currently called for strongly. Furthermore, 
although the solid molding object with which two or more parts where a color tone and kinetic property 
differ from a physical characteristic etc. are complexly formed into one molding object also not only in a 
living body model but in the Mitsuzo form object used as an industrial components model etc. may be 
required It was difficult to manufacture such a molding object by the conventional optical solid molding 
method for performing optical solid molding only using one kind of photo-setting resin constituent. 
[0006] 

[Problemfe) to be Solved by the Invention] The purpose of this invention is offering the solid molding method 
for the ability manufacturing the solid molding object with which two or more parts where a color tone, 
transparency, kinetic property, and a physical characteristic differ from chemical property etc. are complexly 
formed into one solid molding object in a quick and high molding precision. Especially this invention sets it 
as the important purpose to offer the solid molding method for the ability to manufacture the living body 
model of the condition more near the living body of thing with sufficient productivity as a living body model 
used for a medicine student's practice teaching, training, medical-appMcation simulation, etc. And the 
purpose of this invention is offering the living body model and the other solid molding objects with which two 
or more parts where a color tone, transparency, kinetic property, and a physical characteristic differ from 
chemical property etc. are formed precisely and complexly into one solid molding object. 
[0007] 

[Means for Solving the Problem] [ whether this invention persons perform two or more kinds of specific 
optical solid molding methods using the photo-setting resin constituent which causes sol-gel phase transition 
reversibly and quickly by the temperature change, as a result of mquiring wholeheartedly, in order to solve 
the above-mentioned technical problem, and ] [ whether solid molding is performed by the specific approach 
using two or more kinds of the thermoplastic polymers or the thermoplastic polymer constituents in the 
range whose flow beginning temperature is 60-250 degrees C } and ] When solid molding is performed by the 



specific approach using one or more kinds of the thermoplastic polymer in within the limits whose one or 
more kinds and flow beginning temperature of the photo-setting resin constituent which causes sol" gel 
phase transition reversibly and quickly by the temperature change are 6O250 degrees C, or a thermoplastic 
polymer constituent, or a color tone, Two or more different parts, such as transparency, kinetic property, a 
physical characteristic, and chemical property, can manufacture the solid molding object currently complexly 
formed into one molding object in a quick and high molding precision, And especially these solid molding 
methods found out that it was effective as the manufacture approach of a living body model, and completed 
this invention. 

[0008] Namely, this invention (l) Two or more kinds of photo - setting resin constituents which cause sol" gel 
phase transition reversibly and quickly by the temperature change are used. It is based on the slice 
configuration data which come to slice three "dimensions data by computer in parallel, this - 1 of two or more 
kinds of photo-setting resin constituents, or two kinds or more While supplying Taira and others by one 
layer above the area which said slice configuration data occupy by the shape of a sol, cooling gelation is 
carried out immediately. After giving a mask pattern to the part in this photo-setting resin constituent layer 
which carries out photo-curing, On said resin layer including the part which was made to carry out 
photo-curing of the part where light is irradiated and the mask pattern is not given, and subsequently 
carried out photo-curing Or while newly supplying two or more kinds to Taira and others by one layer by the 
shape of a sol, cooling gelation is carried out immediately the following slice configuration data which come 
to slice three-dimensions data by computer in parallel - being based - one kind in said photo-setting resin 
constituent carried out " After giving a mask pattern to the part in this photo-setting resin constituent layer 
which carries out photo-curing, irradiate fight and a resin layer including the part which was made to carry 
out photo-curing of the part where the mask pattern is not given, and carried out photo-curing is made to 
form. It is the manufacture approach Gt may be called below "the 1st approach of this invention") of the solid 
molding object characterized by removing a multiple-times repeat and the photo-setting resin constituent by 
which photo-curing subsequently was not carried out from a stereo-like photo-curing object for said 
actuation until the stereo-like photo-curing object equivalent to three-dimensions data is formed. 
[0009] And this invention (2) Two or more kinds of the thermoplastic polymers or the thermoplastic polymer 
constituents in the range whose flow beginning temperature is 60-250 degrees C are used. It is based on the 
slice configuration data which come to slice three-dimensions data by computer in parallel, this - one kind in 
two or more kinds of thermoplastic polymers, or a thermoplastic polymer constituent, or two kinds or more 
While supplying Taira and others by one layer in the state of a flow from the nozzle which it comes to 
prepare in the X'Y plotter equipment according to individual, cooling solidification is carried out immediately. 
Subsequently, on this layer that carried out cooling sohdification Or while newly supplying two or more 
kinds to Taira and others by one layer in the state of a flow, cooling solidification is carried out immediately 
the following slice configuration data which come to slice three-dimensions data by computer in parallel - 
being based - one kind in said thermoplastic polymer carried out or a thermoplastic polymer constituent - It 
is the manufocture approach (it may be called below "the 2nd approach of this invention") of the solid 
molding object characterized by repeating said actuation two or more times until the stereo-like solidification 
object equivalent to three -dimensions data is formed. 

[0010] Furthermore, this invention (3) One or more kinds of the photo-setting resin constituent which causes 
sol-gel phase transition reversibly and quickly by the temperature change, One or more kinds of the 
thermoplastic polymer in the range whose flow beginning temperature is 60-250 degrees C, or a 
thermoplastic polymer constituent are used. It is based on the slice configuration data which come to slice 
three-dimensions data by computer in parallel. While supplying one kind in the above mentioned 
photo-setting resin constituent, a thermoplastic polymer, and a thermoplastic polymer constituent, or two 



kinds or more to Taira and others by one layer above the area which said slice configuration data occupy in 
the state of the shape of a sol, and a flow, cool immediately and it is made to gel and/or solidify. After giving a 
mask pattern to the part in this layer which carries out photoxuring, Irradiate light and photo-curing of the 
photo-setting resin constituent part where the mask pattern is not given is carried out. Subsequently, on 
said layer including the part which carried out photo-curing Three -dimensions data by computer the 
following slice configuration data which it comes to slice in parallel being based - one kind in said 
photo-setting resin constituent carried out and thermoplastic polymer, or a thermoplastic polymer 
constituent - or, while newly supplying two or more kinds to Taira and others by one layer in the state of the 
shape of a sol, and a flow After cooling immediately, making it gel and/or solidify and giving a mask pattern 
to the part in this layer which carries out photo-curing, irradiate light and a layer including the part which 
was made to carry out photo-curing of the photo-setting resin constituent part where the mask pattern is not 
given, and carried out photo curing is made to form. It is the manufecture approach (it may be called below 
"the 3rd approach of this invention") of the solid molding object characterized by removing a multiple-times 
repeat and the photo-setting resin constituent by which photo-curing subsequently was not carried out from 
a stereo-like object for said actuation until the stereo-like object equivalent to three-dimensions data is 
formed. 

[0011] And this invention (4) Above (l) or manufiicture approach [ of (3) ]; given by carrying out jet injection 
of the light impermeability nature ink on the layer which gelled and/or solidified the mask pattern (5) Two or 
more kinds of photo-setting resin constituents, As one or more kinds of one or more kinds and the 
thermoplastic polymer of two or more kinds of thermoplastic polymers, a thermoplastic polymer constituent, 
or a photo-setting resin constituent, or a thermoplastic polymer constituent maniifacturing - having - a 
stereo - molding ~ an object - inside - a presentation - a color tone - transparency - kinetic property " a 
physical characteristic - and " chemical property - inside - at least - one " a ** - setting " mutual - 
differing - a part forming - a thing - using - said " having carried out - (-- one --) - (- four --) " either - 
manufacture - an approach --; - and (6) One manufacture approach; of aforementioned (l) - (5) said whose 
slice configuration data are tomography data obtained from a living body's some or the whole body and 
whose solid molding objects are living body models is included. 

[0012] Furthermore, this invention (7) Solid molding object; (8) obtained by one manufacture approach of 
aforementioned (l) - (6) Solid molding object [ of the above (7) which is a living body model ]; (9) Solid 
molding object [ of the above (8) which is the living body model which reproduced the gestalt of an affected 
part organization feithfiilly ]i (10) The color tone to which the part equivalent to the affected part 
organization in living body model differed from normal tissue, The solid molding object of the above (9) 
currently formed from the photo-curing resin or the thermoplastic polymer which has transparency, kinetic 
property, and/or a physical characteristic; It reaches, (ll) The part equivalent to a different body tissue in a 
living body model is solid molding object [ of the above (8) currently formed from the photo-curing resin or 
the thermoplastic polymer with which a color tone, transparency, and kinetic property differ from a physical 
characteristic];. 
[0013] 

[Embodiment of the Invention] This invention is explained below at a detail. With first, "the slice 
configuration data which comes to slice three-dimensions data by computer in parallel" which is the master 
data at the time of performing the 1st approach of this invention, the 2nd approach of this invention, and the 
3rd approach (it being called the "this invention approach" when naming these generically below) of this 
invention 3"dimensional CAD data, the three -dimensions data which measure specific goods by the three 
dimensional measurer, and are obtained, Each slice configuration data (slice cross-section data) which slice 
thinly in parallel the three-dimensions data which photo some or all of a living body with tomographic 



equipment (CT scanner etc.), and are obtained by computer in order to perform solid molding, and are 
obtained are said. When manufacturing a living body model by this invention approach, it is adopted as data 
for each slice configuration data which slice thinly in parallel the three -dimensions data which photo some or 
all of a living body with tomographic equipment (CT scanner etc.), and are obtained as these slice 
configuration data by computer, and are obtained to form the photoxuring resin layer or sohdification 
polymer layer in every layer. X-ray CT scan image data, such as the affected part, is more specifically 
changed into an STL format (method which approximates a three -dimensions free sculptured surface with 
the aggregate of a triangular patch) within a computer. Based on affected part STL data, according to the 
resin to be used, the class of polymer, etc., arrangement within molding equipment, the direction of a 
laminating (how to place a model), etc. are determined, and when a support is required, data are separately 
produced within a computer, and it adds to affected part model three-dimensions data. Furthermore, 
affected part model three-dimensions data with a support are sliced within a computer by the case, and it 
asks for the cross-section data (contourline data) of each class, and let this be slice configuration data at the 
time of performing solid molding. 

[0014] 0) " 1st approach [ of this invention ]: - the 1st approach of this invention is explained first. The 1st 
approach of this invention is an approach of performing an optical exposure and manufacturing a solid 
molding object, after giving a mask pattern to the part which carries out photo-curing using the 
photo-setting resin constituent which causes sol-gel phase transition reversibly and quickly by the 
temperature change, and it is common in the approach currently indicated by the international public 
presentation WO 01/No. 10632 official report described above at this point. However, to making it 
indispensable to use two or more kinds of photo-setting resin constituents, by the approach indicated by the 
international public presentation WO 01/No. 10632 official report, the 1st approach of this invention uses 
only one kind of photo-setting resin constituent, and is greatly different with this point. When based on the 
1st approach of this invention using two or more kinds of photo-setting resin constituents Although the 
precise solid molding object by which the part where a color tone, transparency, kinetic property, and a 
physical characteristic differ from chemical property was complexly formed into one molding object 
depending on how to combine two or more kinds of photo-setting resin constituents to be used can be formed 
By the approach given in the international public presentation WO 01/No. 10632 official report, the solid 
molding object with which such [ as mentioned above ] a different part is complexly formed into one solid 
molding object is not formed. 

[0015] By the 1st approach of this invention, two or more kinds of photo-setting resin constituents which 
cause sol-gel phase transition reversibly and quickly by the temperature change are used first. It is based on 
the slice configuration data which come to slice three-dimensions data by computer in parallel, this - 1 of 
two or more kinds of photo-setting resin constituents or two kinds or more are heated to the temperature 
which presents the shape of a sol, and it is made the shape of a sol (making it a fluidity), and supplies by one 
layer on a molding stage (molding table) in Taira and others above the area which said slice configuration 
data occupy. Under the present circumstances, it depends on the contents [ whether it is alike and only one 
kind of photo-setting resin constituent is supplied in said formation for one layer, or two or more kinds of 
photo-setting resin constituents are supplied ] of the slice configuration data used as the base at the time of 
forming this layer, in being the contents of data which slice configuration data become from one homogeneity 
part on the whole except for the profile of the outside (in for example, the case of the slice configuration data 
equivalent to n= 1 in drawing 2 ), only one kind of photo- setting resin constituent supplies " having - this " 
the stratification for one layer is made, moreover, when slice configuration data are the contents of data 
which are heterogeneity mutually and which have two or more parts Gn for example, the case of the slice 
configuration data equivalent to n=p +1 in drawing 2 ) One (distributed) layer which was supplied separately 



respectively, without mixing beforehand a number equivalent to [ two or more ] a part of photo-setting resin 
constituents [ two or more kinds of] which are this heterogeneity, and has been arranged in each location in 
one layer according to the contents of slice configuration data is formed. Said one layer which supplied one 
kind or two kinds or more of photo-setting resin constituents, and was formed is cooled and gelled 
immediately below at the setting temperature, especially " this - the case where one layer is formed from 
two or more kinds of photo-setting resin constituents - this " it is necessary to gel promptly so that mixing 
between two or more photo-setting resin constituents within one layer may not arise 

[0016] Subsequently, in said one layer which consists of photo-setting resin constituents, after giving a mask 
pattern to the part which carries out photo-curing, light is irradiated and photo-curing of the part where the 
mask pattern is not given is carried out. Then, on said resin layer including the part which carried out 
photo curing Or while newly supplying two or more kinds to Taira and others by one layer by the shape of a 
sol, cooling gelation is carried out immediately, the following slice configuration data which come to slice 
three-dimensions data by computer in parallel - being based - one kind in said photo-setting resin 
constituent carried out - After giving a mask pattern to the part in this photo-setting resin constituent layer 
which carries out photo curing, fight is irradiated and a resin layer including the part which was made to 
carry out photo curing of the part where the mask pattern is not given, and carried out photo curing is made 
to form. And the actuation described above until the stereo-like photo curing object equivalent to 
three-dimensions data was formed is repeated two or more times. Finally, the photo-setting resin constituent 
by which photo-curing was not carried out is removed from the stereo-like photo-curing object generated 
above, and the solid molding object made into the purpose is obtained. 

[0017] as the photo-setting resin constituent which causes sol-gel phase transition reversibly and quickly by 
the temperature change used by the 1st approach of this invention - 60-200 degrees C - especially " the 
inside of a 80- 150-degree C temperature requirement - reversible " and " rapid " the gel from a sol or the 
photo-setting resin constituent which causes phase transition from gel to a sol is preferably used from points, 
such as the formation ease of each class it is Difficult from a photo-setting resin constituent, and the ease of 
the gelation after forming this layer. The photo-setting resin constituent used by the 1st approach of this 
invention contains the component for fluid accommodation and photopolymerization initiator for generally 
carrying out sol-gel phase transition of the photoresist component and photo-setting resin constituent which 
consist of photoresist oligomer and/or a monomer reversibly by the temperature change, and contains the 
other additives for resin, for example, a thixotropy nature manifestation agent, a bulking agent, a plasticizer, 
a stabilizer, a coloring agent, a flame retarder, an antioxidant, an antistatic agent, etc. if needed further. 
[0018] As the above-mentioned photoresist component which constitutes the photo-setting resin constituent 
used by the 1st approach of this invention It can be used, both the photoresist oligomer used from the former 
in the photo-setting resin constituent, and/or a monomer " although - For example, the alkyl (meta) 
acrylate system of monofunctional or many organic functions, an epoxy (meta) acrylate system, A polyester 
(meta) acrylate system, a polyether (meta) acrylate system, The photoresist monomers and photoresist 
oligomer of an acrylate (meta) system, such as an urethane (meta) acrylate system; The bisphenol A system 
epoxy compound, A novolak system epoxy compound, an alicyclic epoxy compound, a polyphenol system 
epoxy compound, An epoxy system fight cation hardenabifity resinous principle with conventionally 
well-known a poly glycidyl amine system, an alcoholic system epoxy compound, an ester system epoxy 
compound, etc. can be mentioned, and those one sort or two sorts or more can be used. 

[0019] As a component for fluid accommodation for carrying out sol- gel phase transition of the photo-setting 
resin constituent reversibly by the temperature change, a polymer is used preferably. The photoresist 
component which consists of photoresist oligomer and/or a monomer It will be in the condition of having 
swollen without dissolving the polymer which is a component for fluid accommodation when it becomes 



below predetermined temperature. The whole photo-setting resin constituent gel in **** On the other hand, 
if the temperature of a photo-setting resin constituent turns into below predetermined temperature, a 
photoresist component will dissolve a polymer, or a polymer will fuse, and the whole photo-setting resin 
constituent will come to present a fluidity (the shape of a sol). A photo-setting resin constituent causes sol-gel 
phase transition reversibly by the temperature change with such a device. 

[0020] As a polymer used as a component for fluid accommodation For example, the above mentioned 
homopolymer and above mentioned copolymer of a photoresist monomer, polybutadiene, Polyisoprene, 
polychloroprene, a polyvinyl chloride, polystyrene, The poly caprolactone, nitrile rubber, nylon, polyurethane, 
eel low SUTORI butyrate, A eel roast RINITO rate, polyethylene oxide, polyoxymethylene, A 
polyacrylonitrile, a collagen, polyvinyl alcohol, a polyvinylidene chloride, A polyvinyl butyral, an epoxy resin, 
a Polly 4-methyl pentene, Polyester, phenol resin, a urea-resin, melanin resin, diallyl phthalate resin, 
General-purpose polymers, such as silicone resin, a copolymer including the repeat unit which constitutes 
these polymers, Various kinds of bridge formation objects of said polymer or a copolymer, two or more sorts 
of those blend objects, the mixture of syndiotactic poly alkyl methacrylate and isotactic poly alkyl 
methacrylate, etc. can be mentioned, among those - also coming out - in this invention, the thing containing 
the mixture of syndiotactic poly alkyl methacrylate and isotactic poly alkyl methacrylate, especially the 
mixture of syndiotactic polymethylmethacrylate and isotactic polymethylmethacrylate is preferably used as 
a component for fluid accommodation. 

[0021] Here, as the above mentioned syndiotactic polymethylmethacrylate, that whose percentage of three 
syndiotactic latticeworks (three continuous monomelic units) is about 60 - 90% is preferably used into a 
polymer, and what is about 65 - 80% is used more preferably. Moreover, as the above mentioned isotactic 
polymethylmethacrylate, that whose percentage of three isotactic latticeworks is about 80 - 95% is used 
desirable into a polymer, and what is about 85 - 95% is used more preferably. Syndiotactic 
polymethylmethacrylate- Although the mass ratio of isotactic polymethylmethacrylate changes with degrees 
of polymerization, tacticity, etc. of these polymers, it is desirable from points, such as the handling nature of 
a photo-setting resin constituent, that it is usually 1^10- 10-1, and it is more desirable that it is 2-1. As for the 
content of the syndiotactic polymethylmethacrylate in a photo-setting resin constituent, and isotactic 
polymethylmethacrylate, it is desirable that it is more than 1 mass % to the mass of the whole photo- setting 
resin constituent, respectively, and it is more desirable that it is two to 30 mass %. 

[0022] Especially by the living body model used for the purpose, such as medical-apphcation simulation, the 
soft solid molding object which imitated not only the hard solid molding object that imitated the bone but a 
blood vessel, internal-organs tissue, etc. is called for in many cases. Therefore, when manufacturing a soft 
living body model by the 1st approach of this invention As a fluid accommodation component in a 
photo-setting resin constituent, for example, a butadiene, The elastomer which consists of the polymer or 
copolymers of conjugated diene, such as an isoprene and a chloroprene, The thermoplastic elastomer 
represented by the block copolymer which has a styrene system polymer block-(hydrogenation) diene system 
polymer block is used. It is good to prepare a photo-setting resin constituent to those elastomers combining 
what can show the property like [ a chain is comparatively long and ] a plasticizer among the above 
mentioned photopolymerization nature monomers or oligomer as a photoresist component, and to perform 
solid molding to them using it. In such a photo-setting resin constituent, the swelling degree of the elastomer 
particle by the photopolymerization nature monomer and/or oligomer changes with temperature, and a 
photo-setting resin constituent comes to produce sol- gel phase transition reversibly by the temperature 
change with it. 

[0023] The photopolymerization initiator used with the photo-setting resin constituent used by the 1st 
approach of this invention Any are sufficient as long as it is the photopolymerization initiator of the 
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conventional known used as a photopolymerization initiator in the photopolymerization technique which 
uses ultraviolet rays and/or a visible ray. As an example A conventionally well-known benzophenone system 
compound, a benzoin alkyl ether system compound, A thioxan ton system compound, an anthraquinone 
system compound, a naphthoquinone system compound, a ketal system compound, alpha-diketone system 
compound, an acyl phosphine oxide system compound, etc. can be mentioned, and these one sort or two sorts 
or more can be used. 

[0024] The photo-setting resin constituent used by the 1st approach of this invention may contain what is 
needlelike or fibrous like what spherical fine particles, such as globular form things, such as the detailed 
bulking agent which discovers thixotropy nature within limits which do not spoil the meaning of this 
invention if needed, for example, fumed silica, and colloidal silica, and silica gel, condensed, a tabular thing 
like a clay mineral, a whisker, or organic fiber. Furthermore, the photo-setting resin constituent used by the 
1st approach of this invention may contain suitably other bul k i n g agent, plasticizer, stabilizer, coloring 
agents, flame retarders, antioxidants, or antistatic agents within limits which do not spoil the meaning of 
this invention if needed. 

[0025] By the 1st approach of this invention, two or more kinds of photo-setting resin constituents are used. 
As two or more kinds of photo-setting resin constituents used by the 1st approach of this invention It is 
based on the property required of the class of solid molding object finally manufoctured, an application, and 
a solid molding object. In a solid molding object, for example, presentation; color tone; transparency;, for 
example, reinforcement, the rate of expanding, It is good to use what forms a mutually different part in at 
least one of chemical property, such as kinetic property and physical characteristics, such as an elastic 
modulus, a degree of hardness, flexibility, a compression property, thermal resistance, permeability, tractive 
characteristics, and cold resistance, and chemical resistance, weatherability, hydrolysis-proof nature, and a 
water resisting property. For example, what is necessary is just to use the combination of the photo-setting 
resin constituent containing a coloring agent, and the photo-setting resin constituent which does not contain 
a coloring agent, the combination of the photo-setting resin constituent containing a bulking agent, and the 
photo-setting resin constituent which forms a transparent photo-curing object, etc., when manufacturing the 
solid molding object which has the part where a color tone differs from transparency mutually. Moreover, 
what is necessary is just to use the combination of the photo-setting resin constituent which forms the 
photo-setting resin constituent which forms an elastic photo-curing object, and a hard photo-curing object 
etc, when manufecturing the solid molding object which has the part where degrees of hardness differ 
mutually. When manufacturing a living body model by the 1st approach of this invention, by choosing the 
combination of two or more kinds of photo-setting resin constituents by for example, the part equivalent to 
the affected parts, such as a gun organization, and the part equivalent to normal tissue By moreover, the 
part which is with the part equivalent to muscles, and the part equivalent to a blood vessel, and is further 
equivalent to muscles and the part equivalent to a bone If a photo-curing object is formed as it differs in a 
color tone, transparency, hardness, etc. mutually, a very useful precise living body model can be 
manufactured simply and quickly to education, an object for training, etc. of the simulation before an 
operation, and a medicine student. 

[0026] In the 1st approach of this invention, in case the 1st layer is formed on a molding stage (molding 
table) Moreover, are in charge of forming one more layer on the resin layer which already carried out 
photo-curing. Especially the approach of supplying a photo-setting resin constituent on a molding stage or 
the resin layer which carried out photo-curing is not restricted. For example, two or more containers which 
hold each of two or more kinds of photo-setting resin constituents according to an individual, and may be 
made to discharge by the shape of a sol (tank), By the feeder equipped with the pressurization means for 
making a photo-setting resin constituent breathe out from a container, the control means of discharge 



quantity or the amount of supply, and the applicator (XY plotter equipment) that has the location detection 
means of the direction of X-Y still more preferably The approach of extruding one kind of two or more kinds 
of photo-setting resin constituents or two kinds or more a constant rate every according to each slice 
configuration data for forming each class to the position on a molding stage or the resin layer which carried 
out photoxuring etc. is mentioned. Moreover, the distorted effect based on curing shrinkage may appear in 
the form of the distortion of a photo-curing resin layer (defect of smoothness) as the number of laminatings of 
the resin layer which carried out photoxuring increases and the thickness of a photoxuring object becomes 
thick. In this case, in order to avoid such a phenomenon, you may establish a level detection means to detect 
the smoothness of the resin layer which carried out photoxuring, and may also construct the program which 
adjusts and controls the discharge quantity from an applicator. Moreover, the supplied photo-setting resin 
constituent may be level sounded by RIKOTA as an option. 

[0027] Moreover, in the 1st approach of this invention, the approach of printing a mask pattern on the layer 
which can adopt the approach of arbitration as an approach of giving a mask pattern, on the layer which 
consists of a photo-setting resin constituent, for example, consists of a photo-setting resin constituent using 
an ink jet means using light impermeability nature ink, the approach of arranging the bright films (PET 
film etc.) in which the mask pattern was formed, between a photo-setting resin constituent layer and the 
light source, etc. can be mentioned. Among those, but the approach of printing a mask pattern with an ink 
jet means using fight impermeability nature ink is adopted preferably. Namely, the photo-setting resin 
constituent used by the 1st approach of this invention The layer which is the resin constituent which causes 
sol-gel phase transition reversibly and quickly by the temperature change, and was formed using this 
photo-setting resin constituent Since gel (the shape of a solid) is presented in case a mask pattern is given, 
even if it sprays light transmission nature ink on this layer and prints a mask pattern directly, a mask 
pattern does not collapse. When based on this approach, a desired mask pattern can be formed very good in 
a short time. In that case, the ink which melted one sort of ultraviolet ray absorbents, such as the ink and 
the benzophenone system which distributed carbon black, ferrous oxide, titanium oxide, and other detailed 
and opaque powder with the thickener in the water containing a surface active agent or a solvent, a 
benzotriazol system, a salicylic-acid system, and a hindered amine system, or two sorts or more to the 
thickener, the solvent, etc. can be mentioned as fight impermeability nature ink used for formation of a mask 
pattern, for example. 

[0028] In the 1st approach of this invention, what consists of a case which prevents the exsorption to the 
control means for controlling control, irradiation time, etc. of the lamp means by which a mercury-vapor 
lamp, a xenon lamp, a metal hafide lamp, a halogen lamp, etc. are conventionally well-known, and optical 
system, the cooling means of a lamp means or a control means, and the exterior of light is preferably used as 
a fight irradiation device for stiffening the layer which consists of a photo- setting resin constituent. As fight 
may be irradiated on the whole top face of the photo-setting resin constituent given on the molding stage 
(laid) at homogeneity, you may be the turntable which may be equipped with two or more lamps, and a 
molding stage rotates. However, to take a turntable method, it is necessary to establish the positioning 
means of a firm table. 

[0029] moreover, from the stereo-like photo-curing object which finished and generated all the required 
photoxuring processes in the 1st approach of this invention In removing the photo-setting resin constituent 
by which photo-curing was not carried out, and obtaining a solid molding object How to flush a 
non-hardened photo-setting resin constituent using the solvent with which a photo-curing object does not 
deteriorate, Which approaches, such as an approach of perforating said approach while applying a 
supersonic wave, and the approach of making a non-hardened photo-setting resin constituent part the shape 
of a sol with heating, without using a solvent, and making it separate from a photo-curing (fluidizing) object, 



may be adopted. Smeariness remains in the solid molding object obtained after separating a non-hardened 
photo-setting resin constituent part from a photoxuring object, when there is a possibility of soiling a hand 
etc., light may be irradiated again at a solid molding object, and hardening may be completed. 
[0030] The solid molding object made into the purpose can be manufactured with simply and sufficient 
productivity with good dimensional accuracy, without using a support etc., even if a solid molding object is 
the thing of an overhang configuration when manufacturing a solid molding object by the 1st approach of 
this invention. From this point, the precise living body model which reproduced faithfully some living bodies 
or the gestalt of the whole body can be manufectured by the 1st approach of this invention. The living body 
model which distinguished the liver tissue invaded by the gun and normal liver tissue in color tone by the 
1st approach of this invention can be manufactured. Although not limited, in order to manufacture such a 
living body model It responds to each tomography data (each slice configuration data of liver) obtained from 
a living body's fiver part. For example, two or more kinds of photo-setting resin constituents with which a 
color tone and transparency differ from a presentation Each X-Y plotter equipment which has a nozzle 
according to individual is used. lb the position on the stage for living body model manufacture Make it 
correspond to each of the liver tissue invaded by the gun and normal liver tissue, and it supplies separately. 
A mask pattern is given to parts which you want to harden, such as the unnecessary section or a border line, 
using an ink jet means to inject light impermeability nature ink etc. Perform an optical exposure from on 
this photo-setting resin constituent and a mask pattern, and the hardening resin layer corresponding to 
each slice configuration data of liver is made to form. The approach of removing the photo-setting resin 
constituent part which did not harden said actuation at the end repeatedly until the Mitsuzo form object 
equivalent to the whole liver was formed from a part for photo-curing Monobe etc. is adopted. The precise 
liver model by which a color tone and transparency differ from other physical properties can be 
manufactured by the part which the liver tissue invaded by the gun deserves by it, and the part equivalent 
to normal liver tissue. 

[0031] Moreover, if it gives the part equivalent to the border line between different body tissues (boundary 
section), without using a mask pattern by the 1st approach of this invention only for formation of the rim 
equivalent part of a body tissue, the living body model which has a clearance can be formed in the boundary 
of the part which is equivalent to a different body tissue from the photo-setting resin constituent with which 
light was covered not hardening by the part. Moreover, the part equivalent to a living body's parenchyma is 
formed from elastic photo-curing resin, the part equivalent to a living body's hard organization is formed 
from hard photo-curing resin, and if a clearance is formed among both organizations by the above mentioned 
masking approach, the real living body model approximated by the living body can also be formed. 
[0032] (tD 2nd approach [ of this invention ]:, next the 2nd approach of this invention are explained. Two or 
more kinds of the thermoplastic polymers or the thermoplastic polymer constituents which have preferably 
60-250 degrees C of flow beginning temperature in the range of 80-180 degrees C are used for the 2nd 
approach of this invention. It is based on the slice configuration data which come to slice three "dimensions 
data by computer in paralleL this " one kind in two or more kinds of thermoplastic polymers, or a 
thermoplastic polymer constituent, or two kinds or more From the nozzle which it comes to attach in the XY 
plotter equipment according to individual prepared for every thermoplastic polymer or thermoplastic 
polymer constituent On a molding stage (molding table) in the state of a flow (melting condition) in Taira 
and others, respectively One layer While supplying by the shape of a field, cooling solidification is carried out 
immediately. Subsequently for example, on the layer which carried out cooling sofidification 
Three -dimensions data by computer It slices in parallel. To the becoming following slice configuration data 
The thermoplastic polymer based and described above Or one kind in a thermoplastic polymer constituent, 
or two kinds or more While newly supplying Taira and others by one layer in the state of a flow (melting 



condition), respectively from the nozzle which it comes to attach in the XY plotter equipment according to 
the above mentioned individual prepared for every thermoplastic polymer or thermoplastic polymer 
constituent, cooling sohdification is carried out immediately. It is the approach of repeating said actuation 
two or more times, and manufacturing a solid molding object until the stereo-like sohdification object 
equivalent to three "dimensions data is formed. 

[0033] In forming said polymer layer for one layer, in the 2nd approach of this invention, it depends on the 
contents [ whether in order to form the polymer layer for this one layer, only one kind in a thermoplastic 
polymer or a thermoplastic polymer constituent is supplied, or two or more kinds are supplied ] of the slice 
configuration data used as the base at the time of forming this layer, when slice configuration data are the 
contents of data which consist of one homogeneity part on the whole (in for example, the case of the slice 
configuration data equivalent to n=p +1 in drawing 6 ), only one kind of thermoplastic polymer or a 
thermoplastic polymer constituent supplies ~ having - this - one layer is formed, moreover, when slice 
configuration data are the contents of data which are heterogeneity mutually and which have two or more 
parts (in for example, the case of the slice configuration data equivalent to n=p +2 in drawing 6 ) it is this 
heterogeneity " into a part two or more A corresponding number of two or more kinds of thermoplastic 
polymers or thermoplastic polymer constituents are separately supplied from each nozzle which it comes to 
attach in the X-Y plotter equipment according to individual, it is arranged in each location in one layer 
according to the contents of slice configuration data, and one layer is formed. Said one layer which supplied 
one kind or two kinds or more of thermoplastic polymers or thermoplastic polymer constituents, and was 
formed is cooled and sohdified immediately below at the solidification temperature, especially " this - when 
one layer is formed from two or more kinds of thermoplastic polymers or thermoplastic polymer constituents, 
it is necessary to sohdify promptly so that mixing may not arise between two or more thermoplastic 
polymers within one layer, or a thermoplastic polymer constituent 

[0034] At a room temperature, if said thermoplastic polymer or the thermoplastic polymer constituent used 
by the 2nd approach of this invention presents the shape of a solid-state and is heated more than the flow 
begmning temperature (60*250 degrees C), it will flow If the flow beginning temperature of a thermoplastic 
polymer or a thermoplastic polymer constituent is in within the limits which is 60-250 degrees C by the 2nd 
approach of this invention as two or more kinds of thermoplastic polymers or thermoplastic polymer 
constituents To the same thermoplastic polymer as the combination of two or more kinds of thermoplastic 
polymers, one thermoplastic polymer, and it from which a class differs, for example, a bulking agent, 
Combination with the thermoplastic polymer constituent which comes to add additives, such as a coloring 
agent, Although the same thermoplastic polymer is used as the base, any, such as combination of two or 
more kinds of thermoplastic polymer constituents with which presentations differ, and combination of two or 
more kinds of thermoplastic polymer constituents which use a mutually different thermoplastic polymer as 
the base, may be adopted. As the thermoplastic polymer which can be used by the 2nd approach of this 
invention, or a thermoplastic polymer constituent, the thermoplastic polymer constituent which uses one 
sort of the copolymers of a wax, polyethylene, polypropylene, an ethylene -vinylacetate copolymer, an 
ethylene methyl methacrylate copolymer, transformer polyisoprene, the poly caprolactone, methyl 
methacrylate, and other alkyl (meta) acrylate or these polymers or two sorts or more as the base is 
mentioned, for example. Among these, since a wax is easily removable from a body part by performing hot 
water washing and steam washing by the final process of the production process of a solid molding object In 
case a solid molding object is manufactured according to the 2nd approach of this invention using other 
thermoplastic polymers and/or ********** polymer constituents A thermoplastic polymer and/or a 
thermoplastic polymer constituent can overflow into the method of outside too much the profile of the solid 
molding object made into the purpose, and it can be used also as a separation means (auxiliary material) not 



to lose the configuration precision of a solid molding object. Moreover, by the 2nd approach of this invention, 
according to the configuration of a solid molding object etc., it may function as a support during solid molding, 
and after termination of solid molding may perform solid molding using the thermoplastic polymer or the 
thermoplastic polymer constituent removed from a solid molding object with two or more kinds of the 
thermoplastic polymers or the thermoplastic polymer constituents which constitute a solid molding object. 
The thermoplastic polymer or the thermoplastic polymer constituent used by the 2nd approach of this 
invention may contain one sort, such as a bulking agent, a plasticizer, a stabilizer, a coloring agent, a flame 
retarder, an antioxidant, and an antistatic agent, or two sorts or more within limits which do not spoil the 
meaning of this invention if needed. 

[0035] By the 2nd approach of this invention, as two or more kinds of thermoplastic polymers or 
thermoplastic polymer constituents It is based on the property required of the class of solid molding object 
finally manufactured, an application, and a solid molding object. In a solid molding object, for example, 
presentation; color tone; transparency;, for example, reinforcement, the rate of expanding, What forms a 
mutually different part in at least one of chemical property, such as kinetic property and physical 
characteristics, such as an elastic modulus, a degree of hardness, flexibility, a compression property, thermal 
resistance, permeability, tractive characteristics, and cold resistance, and chemical resistance, weatherability, 
hydrolysis-proof nature, and a water resisting property, is used. For example, what is necessary is just to use 
the combination of the thermoplastic polymer constituent containing a coloring agent, and the thermoplastic 
polymer which does not contain a coloring agent, combination with the thermoplastic polymer which forms 
the thermoplastic polymer constituent containing a bulking agent, and a transparent photo-curing object, 
etc., when manufacturing the solid molding object which has the part where a color tone differs from 
transparency mutually. Moreover, what is necessary is just to use the combination of a supple thermoplastic 
polymer, a thermoplastic polymer constituent and a hard thermoplastic polymer, or a thermoplastic polymer 
constituent etc., when manufactiiring the solid molding object which has the part where degrees of hardness 
differ mutually. As well as the case of the 1st approach of this invention when manufacturing a living body 
model by the 2nd approach of this invention, by choosing the combination of two or more kinds of 
thermoplastic polymers, or a thermoplastic polymer constituent By for example, the part equivalent to the 
affected parts, such as a gun organization, and the part equivalent to normal tissue By the part which is 
with the part equivalent to muscles, and the part equivalent to a blood vessel, or is equivalent to muscles, 
and the part equivalent to a bone A mutually different precise living body model in a color tone, transparency, 
hardness, etc. which is useful to education, an object for training, etc. of the simulation before an operation 
and a medicine student can be manufactured simply and quickly 

[0036] As an approach of supplying the melt of a thermoplastic polymer or a thermoplastic polymer 
constituent, and forming the polymer layer for one layer on a molding stage (molding table), in the 2nd 
approach of this invention For example, the container which comes to fill up a thermoplastic polymer or a 
thermoplastic polymer constituent (tank), A means to heat a thermoplastic polymer or a thermoplastic 
polymer constituent more than flow beginning temperature, RETA is used, the application equipped with a 
means to control the means which carries out the quantum of the discharge quantity from the nozzle of the 
fused thermoplastic polymer or a thermoplastic polymer constituent, the location detection means in the 
direction of XY of a nozzle, and them - After extruding the melt of a thermoplastic polymer or a 
thermoplastic polymer constituent from this applicator a constant rate every to the position on a stage, the 
approach of spraying on the part which leads the flow of Ayr generated with a fan's etc. means to thin 
passage, and requires cooling, and solidifying is mentioned. When the projection has arisen on the front face 
of the layer of the thermoplastic polymer supplied on the molding table or the already solidified polymer 
layer, or a thermoplastic polymer constituent and it has not become a smooth field, in order to obtain the 



solid molding object which is excellent in dimensional accuracy, the means for carrying out flattening of the 
front face of the layer of the melt of a thermoplastic polymer or a thermoplastic polymer constituent may be 
established. Although the distorted effect based on contraction of a thermoplastic polymer or a thermoplastic 
polymer constituent may appear in the form of lack of the surface smoothness in a solid molding object as 
the number of laminatings of the layer of the solidified thermoplastic polymer or a thermoplastic polymer 
constituent increases and the thickness of a solidification object becomes thick If required, a level detection 
means to detect the surface smoothness of the solidified polymer layer can be established, and the program 
which adjusts and controls the discharge quantity from an applicator can also be constructed. 
[0037] The 3rd approach of this invention - (111) The 3rd approach of this invention One or more kinds of the 
photo-setting resin constituent which causes sol-gel phase transition reversibly and quickly by the 
temperature change combining the 1st above mentioned approach of this invention and the 2nd above 
mentioned approach of this invention, One or more kinds of the thermoplastic polymer in the range whose 
flow beginning temperature is 60-250 degrees C, or a thermoplastic polymer constituent are used. It is based 
on the slice configuration data which come to slice three-dimensions data by computer in parallel. One kind 
in the above mentioned photo-setting resin constituent, a thermoplastic polymer, and a thermoplastic 
polymer constituent, or two kinds or more in the state of the shape of a sol, and a flow While supplying by 
one layer on a molding stage (molding table) in Taira and others above the area which said slice 
configuration data occupy, it is made to gel and/or solidify immediately. After giving a mask pattern to the 
part in this layer which carries out photo-curing, Irradiate light and photo-curing of the photo-setting resin 
constituent part where the mask pattern is not given is carried out. Subsequently, on said layer including 
the part which carried out photo-curing Tkree-dimensions data by computer the following slice configuration 
data which it comes to slice in parallel - being based - one kind in said photo-setting resin constituent 
carried out and thermoplastic polymer, or a thermoplastic polymer constituent - or, while newly supplying 
two or more kinds to Taira and others by one layer in the state of the shape of a sol, and a flow After making 
it gel and/or solidify immediately and giving a mask pattern to the part in this layer which carries out 
photo-curing, irradiate light and a layer including the part which was made to carry out photo-curing of the 
photo-setting resin constituent part where the mask pattern is not given, and carried out photo-curing is 
made to form. It is the approach of removing a multiple-times repeat and the photo-setting resin constituent 
by which photo-curing subsequently was not carried out from a stereo-like object for said actuation, and 
manufacturing a solid molding object until the stereo-like object equivalent to three -dimensions data is 
formed. 

[0038] By the 3rd approach of this invention, the same thing as the thermoplastic polymer or the 
thermoplastic polymer constituent used by the photo-setting resin constituent and the 2nd approach of this 
invention which are used by the 1st approach of this invention as a photo-setting resin constituent, a 
thermoplastic polymer, or a thermoplastic polymer constituent can be used. By the 3rd approach of this 
invention, since it is a thing using a photo-setting resin constituent, a thermoplastic polymer or the resin of 
varieties called a thermoplastic polymer constituent and a polymer, and a polymer constituent, combination 
very various as two or more sorts of those combination is possible, and a more precise solid molding object 
can be formed at this point according to the application of a solid molding object etc. By the 3rd approach of 
this invention, the same approach and equipment as the 1st approach of this invention and/or the 2nd 
approach of this invention are adopted also in the separation approach of the photo-setting resin constituent 
which is not carrying out photo-curing from the formation approach of a mask pattern, photo-curing and/or 
the formation approach of a layer which carried out cooling solidification or formation equipment, and the 
solid molding object in a final process etc. 

[0039] When it is in charge of adopting the 3rd approach of this invention and manufacturing a living body 



model, for example, a living body's profile section (body surface section) is previously manufactured with a 
thermoplastic polymer or a thermoplastic polymer constituent, it becomes Tsutsumi for the profile section 
which consists of a thermoplastic polymer or a thermoplastic polymer constituent to hold a photo-setting 
resin constituent into a part in the living body, and there is an advantage it becomes unnecessary to supply 
an expensive photo-setting resin constituent too much. Moreover, if it programs to supply a thermoplastic 
polymer or a thermoplastic polymer constituent, and a photo-setting resin constituent by turns in case the 
living body model reproducing two or more tissues in the living body is manufactured by the 3rd approach of 
this invention A trouble with which the part where each organization deserves [ in / for pasting up mutually / 
a living body model ] a thermoplastic polymer or a thermoplastic polymer constituent, and a photo-setting 
resin constituent using **** stops sticking and separating is avoidable. 
[0040] 

[Example] Although an example explains this invention concretely below, this invention is not limited to an 
example. The contents of the photo-setting resin constituent used in the following examples 1-3 and/or a 
thermoplastic polymer (thermoplastic polymer constituent) are shown in the following Table 1 and 2. 
[0041] 
[Table l] 



[0042] 
[Table 2] 

[0043] In addition, the monomer indicated to the above-mentioned Table 1 and 2, or the cable address and 
the contents of a polymer are as follows. 

- An MMAtoethyl-methacrylate monomer and PMMA : polymethyl methacrylate (Kuraray Make: parapet 
LW- 1000, syndiotactic comparatively 65%) 

- i-PMMA isotactkrpolymethyl methacrylate (what was manufactured according to anionic polymerization, 
using t-butyl magnesium star's picture as an initiator; isotactic comparatively 90%) 

- 2EHA : A 2-ethylhexyl-acrylate monomer and a red color: "#310" by Kioritz chemistry incorporated 
company 

- PE:polyethylene ("nova tech HJ-290" by Japan Polychem, Inc.), and white pigments : titanium oxide 
CTTPAQUE" by Ishihara Sangyo Kaisha, Ltd.) 

**IR: Polyisoprene rubber ("HMO" By Kuraray) 

- Oil : process oil ("P W-380" by Idemitsu petrochemical incorporated company) 
[0044] «example 1» Manufacture] of a liver model which has [lesion section 

(l) In this example 1, the liver model equivalent to the liver which has the lesion section equivalent to 
drawing 1 was manufactured according to the 1st approach of this invention, using the photo-setting resin 
constituent C (elasticity red) as an object for parts equivalent to the lesion section, using the photo-setting 
resin constituent B (elasticity transparence) as two kinds of photo-setting resin constituents, and an object 
for parts which is specifically equivalent to the normal section. Namely, two nozzles combined with the X-Y 
plotter equipment according to individual which can apply a photo-setting resin constituent on the molding 
stage (molding table) which was connected with two resin tanks and the resin tank of these two individuals 
which have a heating means, and which can be moved up and down, And the equipment which is equipped 
with the ink jet head combined with the X-Y plotter equipment which can print ultraviolet" rays 
protection-ft-om-light nature ink as a main mechanical component, and is equipped with an ultraviolet ray 



lamp as the light source is used. According to the procedure shown in drawing 3 - drawing 5 , the model of 
the liver shown with the schematic diagram of drawing 1 which has a part equivalent to the lesion section in 
the part equivalent to the normal section was manufactured. 

[0045] (2) After changing into an STL format a patient's liver data which have the lesion section shown in 

the schematic diagram of drawing 1 obtained by CAT by computer, as further shown in drawing 2 , it sliced 

by computer and asked for the slice configuration data (slice cross-section data) of each class. 

(3) In drawing 2 , the slice cross-section data which do not contain the lesion section are from the 1st layer of 

n= 1 to the layer of n=p. The photo-setting resin constituent B was independently used for the Mitsuzo form 

for these layers, and it performed it by the approach shown in the schematic diagram of drawing 3 . Namely, 

(i) Process which carries out heating fusion of the photo-setting resin constituent B at 120 degrees C, makes 

it the shape of a sol (liquefied), supplies by one layer on the molding stage 3 from a nozzle 1, makes it gel 

with air cooling immediately, and forms a flozen layer (soficWying) 4- 1 (** of drawing 3 ); 

Gi) Process which forms the protection-fronrlight nature mask pattern 6" 1 by the ink jet head 5 on the flozen 

layer 4' 1 formed above based on slice cross- section data (** of drawing 3 )>* 

Gii) Process which forms the resin section 8-1 which performed the field exposure and carried out 
photo-curing into the layer with the black light 7 (** of drawing 3 ); 

(iv) After dropping the molding stage 3 by one layer, the resin section 8*1 which was formed with the above 
(iii) and which carried out photo-curing on the field of the layer (n= l) included in a layer Process which 
supplies by one layer, carries out air cooling of the photo-setting resin constituent B heated and fused at 120 
degrees C immediately, gels it from a nozzle 1, and forms a flozen layer (sohdifying) 4-2 (** of drawing 3 ); 

(v) Process; repeated until the layer of n=p is formed in the process of said (ii) - (iv) based on each slice 
cross-section data to the flozen layer 4-2 generated above was adopted, and the Mitsuzo form of the part 
which corresponds by the layer of n=p was performed from the 1st layer of n= 1. 

[0046] (4) In drawing 2 , the slice cross-section data containing the lesion section are to the layer of n=p +1 to 
n=q. Then, following the Mitsuzo form of the above (3), both the photo-setting resin constituent B and the 
photo-setting resin constituent C were used, and the Mitsuzo form to the layer of n=p +1 to n=q was 
performed by the approach shown in the schematic diagram of drawing 4 . Namely, 6) It supplies on the 
layer (layer equivalent to n=p) containing the resin section which carried out heating fusion, made the 
photo-setting resin constituent B in each tank, and the photo-setting resin constituent C the shape of a sol 
(liquefied), and carried out photo-curing to 120 degrees C by one layer from the nozzle 1 and the nozzle 2, 
respectively. It is immediately made gel with air cooling (sohdifying). The part which consists of a 
photo-setting resin constituent B The process in which the part which consists of a photo-setting resin 
constituent C forms flozen layer 4-pl distributed in one layer (**' of drawing 4 ); Gi) Protection-from-hght 
nature mask pattern 6-pl by the ink jet head 5 based on slice cross-section data on flozen layer 4-pl 
generated above Process to form (**' of drawing 4 ); 

(iii) Process which carries out a field exposure with a black fight 7, and forms resin section 8-pl which 
carried out photo-curing (**' of drawing 4 ),' 

Gv) After dropping the molding stage 3 by one layer, photo-curing resin section 8-pl formed with the above 
(iii) on the field of the layer (layer equivalent to n=p +1) included in a layer Supply the photo-setting resin 
constituent B and the photo-setting resin constituent C which were heated and fused at 120 degrees C by 
one layer through a nozzle 1 and a nozzle 2, and it is immediately made gel with air cooling (solidifying). 
Process which forms flozen layer 4-p2 from which the photo-setting resin constituent B section and the 
photo-setting resin constituent C section were distributed in one layer (**' of drawing 4 ); 
(v) Process; repeated until the layer of n==q forms the process of said (ii) - Gv) based on slice cross-section data 
to flozen layer 4-p2 generated above respectively was adopted, and the Mitsuzo form of the part (part which 



has a part equivalent to the lesion section) to the layer of n=p +1 to n=q was performed. 
[0047] (5) Since the molding object with which the molding section 9 which consists of resin which carried 
out photo-curing with the photo-setting resin constituent 10 which is not carrying out photo-curing was 
surrounded mostly was acquired as the above-mentioned process showed to (a) of drawing 5 By heating it for 
5 minutes at 120 degrees C, fusing the part of the non-hardened photo-setting resin constituent 10, and 
dissociating from the molding (making it shape of sol) object 9, the liver model which is shown in (b) of 
drawing 5 and which has a part equivalent to the lesion section was obtained. Adhesion between the part 
which is equivalent to the lesion section since the part which the part which is equivalent to the lesion 
section by this liver model is elasticity red, and the part equivalent to the normal section is elasticity 
transparence, and both parts have living body liver and a similar elastic modulus, and is moreover further 
equivalent to the lesion section, and the part equivalent to the normal section are formed from the 
homogeneous photo-setting resin constituent, although color tones differ, and the part equivalent to the 
normal section was good. And since the condition of the part equivalent to the lesion section was easily 
checked from the outside by this liver model, it was very useful in the simulation before an operation, a 
medicine student's education, etc. 

[0048] «example 2» Manufacture] of a liver model which has [lesion section 

(1) The liver model [the liver model shown in (b) of drawing 5 ] equivalent to the liver which has the lesion 
section equivalent to drawing 1 in this example 2 One kind of thermoplastic polymer, two kinds of 
thermoplastic polymer constituents, and a (for a support; hard translucence), b (for [ equivalent to the 
normal section ] parts; rubberlike transparence) and c (for [ equivalent to the lesion section ] parts; 
rubber like red) in Table 2 were specifically used, and it manufactured according to the 2nd approach of this 
invention. The liver model shown in drawing 5 was manufactured by manufacturing the solid molding 
object of the configuration shown in drawing 8 in consideration of a support part in that case, and separating 
the support section. Namely, three nozzles combined with the X~Y plotter equipment according to individual 
which can apply a thermoplastic polymer or a thermoplastic polymerization body composition object on the 
molding stage (molding table) which was connected with three polymer tanks and the polymer tank of these 
three individuals which have a heating means, and which can be moved up and down, And the procedure 
which shows a cooling system in drawing 7 using the equipment which it has as a main mechanical 
component is followed. After manufacturing the solid molding object with a support shown with the 
schematic diagram of drawing 8 which has a part equivalent to the lesion section in the part equivalent to 
the normal section, and has the support section, the liver model shown in drawing 5 was manufactured by 
separating the support section from this solid molding object. 

[0049] (2) After changing into an STL format a patient's liver data which have the lesion section shown in 
the schematic diagram of drawing 1 obtained by CAT by computer, as further shown in drawing 6 , it sliced 
by computer and asked for the slice configuration data (slice cross-section data) of each class. In drawing 6 , 
the slice cross-section data which contain the support section and the normal section excluding the lesion 
section are from the 1st layer of n= 1 to the layer of n=p. The thermoplastic polymer a (for the support 
sections) and the thermoplastic polymer constituent c (for the normal sections) photo-setting resin 
constituent were used for the Mitsuzo form for these layers, and it performed them by the approach shown 
in this schematic drawing of drawing 7 . Namely, (0 Based on the 1st slice cross-section data, carry out 
heating fusion, make the thermoplastic polymer a into the letter of a flow, and it is supplied on the molding 
stage 3 through a nozzle 11 at 110 degrees C. At 190 degrees C, carry out heating fusion, make the 
thermoplastic polymer constituent b into the letter of a flow, and it is supplied on the molding stage 3 
through a nozzle 12 at coincidence. Process which is immediately cooled and sohdified with a cooling system 
and forms the 1st flozen layer 14-1 over which the part which consists of a thermoplastic polymer a, and the 



part which consists of a thermoplastic polymer constituent b are distributed in one layer (** of drawing 7 ); 

(ii) After dropping the molding stage 3 by one layer, on the field of the flozen layer 14-1 (layer equivalent to 
n= 1) formed with the above (0 Based on the 2nd slice cross-section data, carry out heating fusion, make the 
thermoplastic polymer a into the letter of a flow, and it is supplied to 110 degrees C through a nozzle 11. 
Carry out heating fusion, make the thermoplastic polymer constituent b into the letter of a flow, and it is 
supplied to 190 degrees C through a nozzle 12 at coincidence. Process which is immediately cooled and 
solidified with a cooling system and forms the 2nd flozen layer 14-2 over which the part which consists of a 
thermoplastic polymer a, and the part which consists of a thermoplastic polymer constituent b are 
distributed in one layer (** of drawing 7 ); 

(iii) Process; repeated until the layer of n=p is formed in the process of the above (ii) based on each slice 
cross-section data to the flozen layer 14-2 generated above was adopted, and the part which corresponds by 
the layer of n=p was molded from the 1st layer of n= 1. 

[0050] (3) After dropping the molding stage 3 by one layer, next, on flozen layer 14-p (flozen layer equivalent 
to n=p) formed with the above (2) Based on slice cross-section data, heating fusion was carried out, and the 
thermoplastic polymer constituent b was made into the letter of a flow, was supplied to 190 degrees C from 
the nozzle 12, and was immediately cooled and solidified with the cooling system, and the flozen layer (flozen 
layer equivalent to n=p +1) which consists of a thermoplastic polymer constituent b was formed (** of 
drawing 7 ). 

(4) (i) Then, after, dropping the molding stage 3 by one layer, On the flozen layer (flozen layer equivalent to 
n=p +l) formed above (4) Based on slice cross-section data, carry out heating fusion, make the thermoplastic 
polymer constituent b (for [ equivalent to the normal section ] parts,* transparence) into the letter of a flow, 
and it is supplied to 190 degrees C through a nozzle 12. Carry out heating fusion, make the thermoplastic 
polymer constituent c (for [ equivalent to the lesion section ] parts; red) into the letter of a flow, and it is 
supplied to 190 degrees C through a nozzle 13 at coincidence. It was made to cool and solidify with a cooling 
system immediately, and the flozen layer (flozen layer equivalent to n=p +2) from which the part which 
consists of a thermoplastic polymer constituent b, and the part which consists of a thermoplastic polymer 
constituent c are distributed in one layer was formed. 

(ii) The process repeated until the layer of n=q is formed in the same process as the above G) based on each 
slice cross-section data to the flozen layer generated above (0 was adopted, and the solid molding object 
which has the part 17 equivalent to the part 16 and the lesion section equivalent to the support section 15 as 
shown in drawing 8 , and the normal section was manufactured. 

[0051] (5) By heating the solid molding object of drawing 8 obtained above (5) at 110 degrees C, only the 
support section 15 carried out melting liquefaction, it dissociated from the body section which consists of a 
part 16 and a part 17 easily, and the liver model which is shown in (b) of drawing 5 and which has a part 
equivalent to the lesion section was obtained. The part which is equivalent to the lesion section by this liver 
model is red, and the part equivalent to the normal section is transparent and colorless. And although color 
tones differ, since the part which both parts have living body liver and a similar elastic modulus, and is 
further equivalent to the lesion section, and the part equivalent to the normal section are formed from the 
homogeneous thermoplastic polymer constituent, Adhesion between the part equivalent to the lesion section 
and the part equivalent to the normal section was good, and since the condition of the part equivalent to the 
lesion section was easily checked from the outside, it was very useful in the simulation before an operation, a 
medicine student's education, etc. 

[0052] «example 3» ([manufacture of the living body model which has a muscular equivalent part and a 
bone equivalent part] l) In this example 3 The photo-setting resin constituent A (shape of the skull; for 
[ this ] parts hard transparence), the photo-setting resin constituent C (for muscular equivalent parts; ** 



type red), and three kinds of polymers of the thermoplastic polymer a C for the space section equivalent parts 
between a bone and muscles - hard - translucent) are used. The living body model which has the muscular 
equivalent part and bone equivalent part equivalent to drawing 9 according to the 3rd approach of this 
invention, and has space between a muscular equivalent part and a bone equivalent part was manufactured, 
namely, [ which can apply a photo-setting resin constituent and a thermoplastic polymer on three resin 
(polymer) tanks by which it has a heating means, and the molding stage (molding table) which can be moved 
up and down ] Three nozzles combined with the X-Y plotter equipment according to individual connected 
with said three tanks, At the process shown after Mowing (2) using the equipment which is equipped with 
the ink jet head and cooling system which were combined with the X"Y plotter equipment which can print 
ultraviolet-rays protection-from-light nature ink as a main mechanical component, and is equipped with an 
ultraviolet ray lamp as the light source The living body model which has a muscular equivalent part 
equivalent to drawing 9 and a bone equivalent part was manufactured. 

[0053] (2) After changing into an STL format the living body section data obtained by CAT by computer, as 
further shown in drawing 10 , it sliced by computer and asked for the slice configuration data (slice 
cross-section data) of each class. 

(3) Based on the slice cross-section data obtained above (2), molding in the layer (layer equivalent to the slice 
cross-section data of n= 1 - n=p in drawing 10 ) which has only the part which is equivalent to muscles in one 
layer was performed by adopting the process same in (3) of an example 1 using the photo-setting resin 
constituent C. 

(4) Next, molding in the layer (layer equivalent to the slice cross-section data of n=p +1 in drawing 10 - n=q) 
which has a part equivalent to the part which is equivalent to muscles in one layer, the part equivalent to 
space, and a bone was performed by adopting the process same in (4) of an example 1 using the photo-setting 
resin constituent A, the photo-setting resin constituent C, and the thermoplastic polymer a. 

(5) Then, molding in the layer (layer equivalent to the slice cross-section data of n==q +1 in drawing 10 - n=r) 
which has the part which is equivalent to a bone in one layer, and a part equivalent to space was performed 
by adopting the process same in (4) of an example 1 using the photo-setting resin constituent A and the 
thermoplastic polymer a. 

[0054] (6) Next, molding in the layer (layer equivalent to the slice cross-section data after n=r +1 in drawing 
10 ) which has only a part equivalent to a bone in one layer was performed by adopting the process same in 
(3) of an example 1 using the photo-setting resin constituent A. 

(7) Since the molding object with which the molding section which consists of resin which carried out 
photo-curing with the photo-setting resin constituent 10 which is not (tarrying out photo-curing, and a 
solidified thermoplastic polymer was surrounded mostly was acquired as the above-mentioned process 
showed to drawing 11 By heating it for 5 minutes at 120 degrees C, fusing the thermoplastic polymer a 
equivalent to non-hardened the part and the space section of the photo-setting resin constituent 10, and 
dissociating from a molding object The living body model which has the muscular equivalent part and bone 
equivalent part equivalent to drawing 9 , and has space between a muscular equivalent part and a bone 
equivalent part was manufactured. By this living body model, a muscular equivalent part is elasticity red, a 
bone equivalent part is hard transparence, and since space moreover exists between a muscular equivalent 
part and a bone equivalent part similarly in a living body, it can know the actual organization in a living 
body easily and certainly. 
[0055] 

[Effect of the Invention] When based on this invention, two or more parts where a color tone, transparency, 
kinetic property, and a physical characteristic differ from chemical property etc. in one solid molding object 
are formed complexly, and can manufacture the precise solid molding object which can be used effective in 



the industrial field, the medical field, and various applications, such as the field, with sufficient productivity 
in a quick and high molding precision. Especially the approach of this invention is suitable for manufacture 
of a living body model. For example Only the specific affected part reproduced living body model; - living 
body model;, such as a torso image and ****, - the lesion part which is the living body model which 
reproduced the gestalt of an affected part organization faithfully, and should be excised with the normal part 
of an urhouse *" mutual - an identifiable color tone etc. - production living body model; - the living body 
which consists of transparent resin a whole body model or living body model [ of the format that the affected 
part organization of a different color tone from other parts in a section model is buried ]; - the inside of the 
whole body model of the living body which consists of transparent resin, or a section model - a medical 
practitioner - an endoscope - the affected part - going - it is going to insert - two or more organizations 
which an endoscope may approach or contact in the case - And a living body model by which the target 
affected part is mutually created by the resin of a color tone with other identifiable parts; various precise 
living body models, such as a living body model which reproduced more faithfully the affected part 
organization which consists of two or more resin which has dynamics properties, such as an elastic modulus 
modeled on the body tissue, or a polymer It can manufacture quickly and easily. Therefore, the living body 
model obtained by the approach of this invention is very useful as the object for practice of a medical 
practitioner before an operation (for simulation), the object for image training, education, an object for 
training of a medicine student or the student nurse, etc. And when based on the 1st approach of this 
invention, the support of another object which complicates the Mitsuzo form process, support attachment in 
a solid molding object, etc. are unnecessary, and can manufacture easily various kinds of above mentioned 
solid molding objects made into the purpose. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the solid molding object obtained by that cause by the 
approach the part which consists of the part and/or each thermoplastic polymer which consist of each resin 
constituent manufactures quickly the solid molding object compound -ized in three dimensions in one solid 
molding object to a precision, and the list using two or more kinds of photo-setting resin constituents and/or 
thermoplastic polymers (thermoplastic polymer constituent). Especially the approach of this invention is 
useful as a manufacturing method of a living body model, and the solid molding object obtained by this 
invention, especially a living body model can be used from reproducing a living body's condition correctly 
effective in the applications for the medical simulation for the check before an operation by education and 
training of a medicine student, and the medical practitioner, or practice etc., for example. 



PRIORART 



[Description of the Prior Art] Conventionally, the living body model used for the medical-application 
simulation a check before an operation, for practice, etc. by education and training of a medicine student, 
and the medical practitioner belonged to the mannequin with the inorganic most. Moreover, it is produced 
using the elasticity elastomer and the elastic doll which has the internal structure which is equivalent to a 
trachea, lungs, or the heart depending on the case, a tube containing simulation blood, etc. is used for 



training of lifesaving revival, practice of an intravenous injection, etc. in recent years. However, no they are 
what does not come out of the region of the uniform mannequin made based on the data of typical anatomy, 
and reproduced Mthfully each focus situation peculiar to a patient and living body gestalt Therefore, 
although it was helpful to practice of a medical aid procedure, for [ the check before an operation by the 
medical practitioner, for practice, etc. ] medical-application simulation, it was not folly utility. 
[0003] Moreover, since there are few damages given to a patient as compared with the usual surgical 
operation in recent years, the method of operation using an endoscope progresses and it is in the limelight. 
Although undergoing an operation, photoing the affected part and looking at the image in an endoscopic 
operation is also performed, since it is not that on which unlike a surgical operation an operation is 
performed while viewing the affected part directly, high skill level is required. Then, although request of 
wanting SHIMYURESHONSHI several times is strong before actually performing an endoscopic operation, 
the actual condition is not realized from there being no living body model which reproduced each patient's 
affected part situation faithfully. 

[0004] The Mitsuzo form approach which forms a molding object on the other hand by repeating actuation of 
irradiating light and stiffening it after drawing a mask pattern to the part which gives at a time one layer of 
one kind of photo-setting resin constituent which causes sol-gel phase transition in the international public 
presentation WO 01/No. 10632 official report reversibly and quickly by physical changes, such as 
temperature, in the shape of a layer, and carries out photo-curing is indicated. Although a Mitsuzo form 
object can be quickly manufactured, without arranging a support when based on this approach Since the 
Mitsuzo form is performed using one kind of photo-setting resin constituent For example, the part 
equivalent to the affected part and the part equivalent to normal tissue cannot manufecture the highly 
efficient living body model which it is formed possible [ distinction ] into one solid molding object, it is 
compound-ized, and can be used effective in the simulation in the medical field etc. and applying that optical 
solid molding method to production of general industrial use articles, such as a gearing, is only indicated by 
this official report, and it applies to production of a living body model - it is not indicated even things. 
[0005] Moreover, although the optical solid molding method for maniifacturing a solid molding object not 
only using the approach indicated by the above-mentioned international public presentation official report 
but using a photo-setting resin constituent is variously learned also from the former Since molding is 
performed only using one kind of photo-setting resin constituent also in the conventional optical solid 
molding method, it cannot fully apply that the distinguishable part is mutually formed complexly into one 
solid molding object to manufecture of the living body model currently called for strongly. Furthermore, 
although the solid molding object with which two or more parts where a color tone and kinetic property 
differ from a physical characteristic etc. are complexly formed into one molding object also not only in a 
living body model but in the Mitsuzo form object used as an industrial components model etc. may be 
required It was difficult to manufacture such a molding object by the conventional optical solid molding 
method for performing optical solid molding only using one kind of photo-setting resin constituent. 



EFFECT OF THE INVENTION 



[Effect of the Invention] When based on this invention, two or more parts where a color tone, transparency, 
kinetic property, and a physical characteristic differ from chemical property etc. in one solid molding object 
are formed complexly, and can manufacture the precise solid molding object which can be used effective in 



the industrial field, the medical field, and various applications, such as the field, with sufficient productivity 
in a quick and high molding precision. Especially the approach of this invention is suitable for manufacture 
of a living body model. For example Only the specific affected part reproduced living body model; - living 
body model;, such as a torso image and ****, - the lesion part which is the living body model which 
reproduced the gestalt of an affected part organization faithfully, and should be excised with the normal part 
of an in-house " mutual " an identifiable color tone etc. - production living body model; - the living body 
which consists of transparent resin a whole body model or living body model [ of the format that the affected 
part organization of a different color tone from other parts in a section model is buried ]; - the inside of the 
whole body model of the living body which consists of transparent resin, or a section model - a medical 
practitioner " an endoscope - the affected part - going - it is going to insert - two or more organizations 
which an endoscope may approach or contact in the case - And a living body model by which the target 
affected part is mutually created by the resin of a color tone with other identifiable parts; various precise 
living body models, such as a living body model which reproduced more faithfully the affected part 
organization which consists of two or more resin which has dynamics properties, such as an elastic modulus 
modeled on the body tissue, or a polymer It can maniifacture quickly and easily. Therefore, the living body 
model obtained by the approach of this invention is very useful as the object for practice of a medical 
practitioner before an operation (for simulation), the object for image training, education, an object for 
training of a medicine student or the student nurse, etc. And when based on the 1st approach of this 
invention, the support of another object which complicates the Mitsuzo form process, support attachment in 
a solid molding object, etc. are unnecessary, and can manufacture easily various kinds of above mentioned 
solid molding objects made into the purpose. 



TECHNICAL PROBLEM 



[Problemfe) to be Solved by the Invention] The purpose of this invention is offering the solid molding method 
for the ability manufacturing the solid molding object with which two or more parts where a color tone, 
transparency, kinetic property, and a physical characteristic differ from chemical property etc. are complexly 
formed into one solid molding object in a quick and high molding precision. Especially this invention sets it 
as the important purpose to offer the solid molding method for the ability to manufacture the fiving body 
model of the condition more near the living body of thing with sufficient productivity as a living body model 
used for a medicine student's practice teaching, trmning, medical-appHcation simulation, etc. And the 
purpose of this invention is offering the living body model and the other solid molding objects with which two 
or more parts where a color tone, transparency, kinetic property, and a physical characteristic differ from 
chemical property etc. are formed precisely and complexly into one solid molding object. 



MEANS 



[Means for Solving the Problem] [ whether this invention persons perform two or more kinds of specific 
optical solid molding methods using the photo-setting resin constituent which causes sol-gel phase transition 



reversibly and quickly by the temperature change, as a result of inquiring wholeheartedly, in order to solve 
the above-mentioned technical problem, and ] [ whether solid molding is performed by the specific approach 
using two or more kinds of the thermoplastic polymers or the thermoplastic polymer constituents in the 
range whose flow beginning temperature is 60-250 degrees C, and ] When solid molding is performed by the 
specific approach using one or more kinds of the thermoplastic polymer in within the limits whose one or 
more kinds and flow beginning temperature of the photo-setting resin constituent which causes sol-gel 
phase transition reversibly and quickly by the temperature change are 60-250 degrees C, or a thermoplastic 
polymer constituent, or a color tone, Two or more different parts, such as transparency, kinetic property, a 
physical characteristic, and chemical property, can manufacture the solid molding object currently complexly 
formed into one molding object in a quick and high molding precision, And especially these solid molding 
methods found out that it was effective as the manufacture approach of a living body model, and completed 
this invention. 

[0008] Namely, this invention (l) Two or more kinds of photo-setting resin constituents which cause sol-gel 
phase transition reversibly and quickly by the temperature change are used. It is based on the slice 
configuration data which come to slice throe-dimensions data by computer in parallel, this - 1 of two or more 
kinds of photo-setting resin constituents, or two kinds or more While supplying Taira and others by one 
layer above the area which said slice configuration data occupy by the shape of a sol, cooling gelation is 
carried out immediately. After giving a mask pattern to the part in this photo-setting resin constituent layer 
which carries out photo-curing, On said resin layer including the part which was made to carry out 
photo-curing of the part where light is irradiated and the mask pattern is not given, and subsequently 
carried out photo-curing Or while newly supplying two or more kinds to Taira and others by one layer by the 
shape of a sol, cooling gelation is carried out immediately, the following slice configuration data which come 
to slice throe-dimensions data by computer in parallel - being based - one kind in said photo-setting resin 
constituent carried out - After giving a mask pattern to the part in this photo-setting resin constituent layer 
which carries out photo-curing, irradiate fight and a resin layer including the part which was made to carry 
out photo-curing of the part where the mask pattern is not given, and carried out photo-curing is made to 
form. It is the manuiacture approach Gt may be called below "the 1st approach of this invention") of the solid 
molding object characterized by removing a multiple-times repeat and the photo-setting resin constituent by 
which photo-curing subsequently was not carried out from a stereo-like photo-curing object for said 
actuation until the stereo-like photo-curing object equivalent to three-dimensions data is formed. 
[0009] And this invention (2) Two or more kinds of the thermoplastic polymers or the thermoplastic polymer 
constituents in the range whose flow beginning temperature is 60-250 degrees C are used. It is based on the 
slice configuration data which come to slice three-dimensions data by computer in parallel, this " one kind in 
two or more kinds of thermoplastic polymers, or a thermoplastic polymer constituent, or two kinds or more 
While supplying Taira and others by one layer in the state of a flow from the nozzle which it comes to 
prepare in the X-Y plotter equipment according to individual, cooling sohdification is carried out immediately. 
Subsequently, on this layer that carried out cooling sohdification Or while newly supplying two or more 
kinds to Taira and others by one layer in the state of a flow, cooling sohdification is carried out immediately, 
the following slice configuration data which come to slice three -dimensions data by computer in parallel " 
being based " one kind in said thermoplastic polymer carried out or a thermoplastic polymer constituent - It 
is the manufacture approach (it may be called below "the 2nd approach of this invention") of the solid 
molding object characterized by repeating said actuation two or more times until the stereo-like sohdification 
object equivalent to three "dimensions data is formed. 

[0010] Furthermore, this invention (3) One or more kinds of the photo-setting resin constituent which causes 
sol-gel phase transition reversibly and quickly by the temperature change, One or more kinds of the 



thermoplastic polymer in the range whose flow beginning temperature is 60-250 degrees C, or a 
thermoplastic polymer constituent are used. It is based on the slice configuration data which come to slice 
three-dimensions data by computer in parallel. While supplying one kind in the above mentioned 
photo- setting resin constituent, a thermoplastic polymer, and a thermoplastic polymer constituent, or two 
kinds or more to Taira and others by one layer above the area which said slice configuration data occupy in 
the state of the shape of a sol, and a flow, cool immediately and it is made to gel and/or sohdify. After giving a 
mask pattern to the part in this layer which carries out photo-curing, Irradiate light and photo-curing of the 
photo-setting resin constituent part where the mask pattern is not given is carried out. Subsequently, on 
said layer including the part which carried out photo-curing Three -dimensions data by computer the 
following slice configuration data which it comes to slice in parallel " being based - one kind in said 
photo-setting resin constituent carried out and thermoplastic polymer, or a thermoplastic polymer 
constituent - or, while newly supplying two or more kinds to Taira and others by one layer in the state of the 
shape of a sol, and a flow After cooling immediately, making it gel and/or sohdify and giving a mask pattern 
to the part in this layer which carries out photo-curing, irradiate fight and a layer including the part which 
was made to carry out photo-curing of the photo-setting resin constituent part where the mask pattern is not 
given, and carried out photo-curing is made to form. It is the manufacture approach (it may be called below 
"the 3rd approach of this invention") of the solid molding object characterized by removing a multiple-times 
repeat and the photo-setting resin constituent by which photo-curing subsequently was not carried out from 
a stereo-like object for said actuation until the stereo-like object equivalent to three-dimensions data is 
formed. 

[0011] And this invention (4) Above (l) or manufacture approach [ of (3) L" given by carrying out jet injection 
of the fight impermeability nature ink on the layer which gelled and/or solidified the mask pattern (5) Two or 
more kinds of photo-setting resin constituents, As one or more kinds of one or more kinds and the 
thermoplastic polymer of two or more kinds of thermoplastic polymers, a thermoplastic polymer constituent, 
or a photo-setting resin constituent, or a thermoplastic polymer constituent manufacturing - having - a 
stereo - molding - an object - inside - a presentation - a color tone - transparency - kinetic property " a 
physical characteristic - and - chemical property - inside " at least - one - a ** - setting - mutual " 
differing - a part - forming - a thing " using - said - having carried out - (- one ~) - (" four -) - either - 
manufacture - an approach --; - and (6) One manufacture approach; of aforementioned (l) - (5) said whose 
slice configuration data are tomography data obtained from a living body's some or the whole body and 
whose solid molding objects are living body models is included. 

[0012] Furthermore, this invention (7) Solid molding object; (8) obtained by one manufacture approach of 
aforementioned (l) - (6) Solid molding object [ of the above (7) which is a living body model ]; (9) Solid 
molding object [ of the above (8) which is the living body model which reproduced the gestalt of an affected 
part organization faithfully ]; (10) The color tone to which the part equivalent to the affected part 
organization in living body model differed from normal tissue, The solid molding object of the above (9) 
currently formed from the photo-curing resin or the thermoplastic polymer which has transparency, kinetic 
property, and/or a physical characteristic; It reaches, (ll) The part equivalent to a different body tissue in a 
living body model is solid molding object [ of the above (8) currently formed from the photo-curing resin or 
the thermoplastic polymer with which a color tone, transparency, and kinetic property differ from a physical 
characteristic];. 
[0013] 

[Embodiment of the Invention] This invention is explained below at a detail. With first, "the slice 
configuration data which comes to slice three -dimensions data by computer in parallel" which is the master 
data at the time of performing the 1st approach of this invention, the 2nd approach of this invention, and the 
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3rd approach (it being called the "this invention approach" when naming these generically below) of this 
invention 3-dimensional CAD data, the three -dimensions data which measure specific goods by the three 
dimensional measurer, and are obtained, Each slice configuration data (slice cross-section data) which slice 
thinly in parallel the three -dimensions data which photo some or all of a living body with tomographic 
equipment (CT scanner etc.), and are obtained by computer in order to perform solid molding, and are 
obtained are said. When manufacturing a living body model by this invention approach, it is adopted as data 
for each slice configuration data which slice thinly in parallel the three-dimensions data which photo some or 
all of a living body with tomographic equipment (CT scanner etc.), and are obtained as these slice 
configuration data by computer, and are obtained to form the photo-curing resin layer or sohdification 
polymer layer in every layer. X-ray CT scan image data, such as the affected part, is more specifically 
changed into an STL format (method which approximates a three-dimensions free sculptured surface with 
the aggregate of a triangular patch) within a computer. Based on affected part STL data, according to the 
resin to be used, the class of polymer, etc., arrangement within molding equipment, the direction of a 
laminating (how to place a model), etc. are deteiroined, and when a support is required, data are separately 
produced within a computer, and it adds to affected part model three-dimensions data. Furthermore, 
affected part model three -dimensions data with a support are sliced within a computer by the case, and it 
asks for the cross-section data (contourline data) of each class, and let this be slice configuration data at the 
time of performing solid molding. 

[0014] Q) - 1st approach [ of this invention ]• - the 1st approach of this invention is explained first. The 1st 
approach of this invention is an approach of performing an optical exposure and manufacturing a solid 
molding object, after giving a mask pattern to the part which carries out photo curing using the 
photo-setting resin constituent which causes sol-gel phase transition reversibly and quickly by the 
temperature change, and it is common in the approach currently indicated by the international public 
presentation WO 01/No. 10632 official report described above at this point. However, to making it 
indispensable to use two or more kinds of photo-setting resin constituents, by the approach indicated by the 
international public presentation WO 01/No. 10632 official report, the 1st approach of this invention uses 
only one kind of photo-setting resin constituent, and is greatly different with this point. When based on the 
1st approach of this invention using two or more kinds of photo-setting resin constituents Although the 
precise solid molding object by which the part where a color tone, transparency, kinetic property, and a 
physical characteristic differ from chemical property was complexly formed into one molding object 
depending on how to combine two or more kinds of photo-setting resin constituents to be used can be formed 
By the approach given in the international public presentation WO 01/No. 10632 official report, the solid 
molding object with which such [ as mentioned above ] a different part is complexly formed into one solid 
molding object is not formed. 

[0015] By the 1st approach of this invention, two or more kinds of photo-setting resin constituents which 
cause sol-gel phase transition reversibly and quickly by the temperature change are used first. It is based on 
the slice configuration data which come to slice three- dimensions data by computer in parallel, this - 1 of 
two or more kinds of photo-setting resin constituents or two kinds or more are heated to the temperature 
which presents the shape of a sol, and it is made the shape of a sol (making it a fluidity), and supplies by one 
layer on a molding stage (molding table) in Taira and others above the area which said slice configuration 
data occupy. Under the present circumstances, it depends on the contents [ whether it is alike and only one 
kind of photo-setting resin constituent is supplied in said formation for one layer, or two or more kinds of 
photo-setting resin constituents are supplied 1 of the slice configuration data used as the base at the time of 
forming this layer, in being the contents of data which slice configuration data become from one homogeneity 
part on the whole except for the profile of the outside (in for example, the case of the slice configuration data 



equivalent to n= 1 in drawing 2 ), only one kind of photo-setting resin constituent supplies " having - this - 
the stratification for one layer is made, moreover, when slice configuration data are the contents of data 
which are heterogeneity mutually and which have two or more parts (in for example, the case of the slice 
configuration data equivalent to n=p +1 in drawing 2 ) One (distributed) layer which was supplied separately, 
respectively, without mixing beforehand a number equivalent to [ two or more ] a part of photo-setting resin 
constituents [ two or more kinds of ] which are this heterogeneity, and has been arranged in each location in 
one layer according to the contents of slice configuration data is formed. Said one layer which supplied one 
kind or two kinds or more of photo-setting resin constituents, and was formed is cooled and gelled 
immediately below at the setting temperature, especially - this " the case where one layer is formed from 
two or more kinds of photo-setting resin constituents this - it is necessary to gel promptly so that mixing 
between two or more photo-setting resin constituents within one layer may not arise 

[0016] Subsequently, in said one layer which Consists of photo-setting resin constituents, after giving a mask 
pattern to the part which carries out photo-curing, light is irradiated and photo-curing of the part where the 
mask pattern is not given is carried out. Then, on said resin layer including the part which carried out 
photo-curing Or while newly supplying two or more kinds to Taira and others by one layer by the shape of a 
sol, cooling gelation is carried out immediately, the following slice configuration data which come to slice 
three-dimensions data by computer in parallel - being based - one kind in said photo-setting resin 
constituent carried out - After giving a mask pattern to the part in this photo-setting resin constituent layer 
which carries out photo-curing, light is irradiated and a resin layer including the part which was made to 
carry out photo-curing of the part where the mask pattern is not given, and carried out photo-curing is made 
to form. And the actuation described above until the stereo-like photo-curing object equivalent to 
three-dimensions data was formed is repeated two or more times. Finally, the photo-setting resin constituent 
by which photo*curing was not carried out is removed from the stereo-like photo-curing object generated 
above, and the solid molding object made into the purpose is obtained. 

[0017] as the photo-setting resin constituent which causes sol-gel phase transition reversibly and quickly by 
the temperature change used by the 1st approach of this invention - 60-200 degrees C - especially - the 
inside of a 80- 150-degree C temperature requirement - reversible " and - rapid - the gel from a sol " or the 
photo-setting resin constituent which causes phase transition from gel to a sol is preferably used from points, 
such as the formation ease of each class it is difficult from a photo-setting resin constituent, and the ease of 
the gelation after forming this layer. The photo-setting resin constituent used by the 1st approach of this 
invention contains the component for fluid accommodation and photopolymerization initiator for generally 
carrying out sol-gel phase transition of the photoresist component and photo-setting resin constituent which 
consist of photoresist oligomer and/or a monomer reversibly by the temperature change, and contains the 
other additives for resin, for example, a thixotropy nature manifestation agent, a bulking agent, a plasticizer, 
a stabilizer, a coloring agent, a flame retarder, an antioxidant, an antistatic agent, etc. if needed further. 
[0018] As the above-mentioned photoresist component which constitutes the photo-setting resin constituent 
used by the 1st approach of this invention It can be used, both the photoresist oligomer used from the former 
in the photo-setting resin constituent, and/or a monomer - although - For example, the alkyl (meta) 
acrylate system of monofunctional or many organic functions, an epoxy (meta) acrylate system, A polyester 
(meta) acrylate system, a polyether (meta) acrylate system, The photoresist monomers and photoresist 
oligomer of an acrylate (meta) system, such as an urethane (meta) acrylate system; The bisphenol A system 
epoxy compound, A novolak system epoxy compound, an alicyclic epoxy compound, a polyphenol system 
epoxy compound, An epoxy system fight cation hardenability resinous principle with conventionally 
well-known a poly glycidyl amine system, an alcoholic system epoxy compound, an ester system epoxy 
compound, etc. can be mentioned, and those one sort or two soils or more can be used. 



[0019] As a component for fluid accommodation for carrying out sol-gel phase transition of the photo-setting 
resin constituent reversibly by the temperature change, a polymer is used preferably. The photoresist 
component which consists of photoresist oligomer and/or a monomer It will be in the condition of having 
swollen without dissolving the polymer which is a component for fluid accommodation when it becomes 
below predetermined temperature. The whole photo-setting resin constituent gel in **** On the other hand, 
if the temperature of a photo-setting resin constituent turns into below predetermined temperature, a 
photoresist component will dissolve a polymer, or a polymer will fuse, and the whole photo-setting resin 
constituent will come to present a fluidity (the shape of a sol). A photo-setting resin constituent causes sol-gel 
phase transition reversibly by the temperature change with such a device. 

[0020] As a polymer used as a component for fluid accommodation For example, the above mentioned 
homopolymer and above mentioned copolymer of a photoresist monomer, polybutadiene, Polyisoprene, 
polychloroprene, a polyvinyl chloride, polystyrene, The poly caprolactone, nitrile rubber, nylon, polyurethane, 
eel low SUTORI butyrate, A eel roast RJNITO rate, polyethylene oxide, polyoxymethylene, A 
polyacrylonitrile, a collagen, polyvinyl alcohol, a polyvinylidene chloride, A polyvinyl butyral, an epoxy resin, 
a Polly 4-methyl pentene, Polyester, phenol resin, a urea-resin, melanin resin, diallyl phthalate resin, 
General-purpose polymers, such as silicone resin, a copolymer including the repeat unit which constitutes 
these polymers, Various kinds of bridge formation objects of said polymer or a copolymer, two or more sorts 
of those blend objects, the mixture of syndiotactic poly alkyl methacrylate and isotactic poly alkyl 
methacrylate, etc. can be mentioned, among those " also coming out - in this invention, the thing containing 
the mixture of syndiotactic poly alkyl methacrylate and isotactic poly alkyl methacrylate, especially the 
mixture of syndiotactic polymethylmethacrylate and isotactic polymethylmethacrylate is preferably used as 
a component for fluid accommodation. 

[0021] Here, as the above mentioned syndiotactic polymethylmethacrylate, that whose percentage of three 
syndiotactic latticeworks (three continuous monomelic units) is about 60 - 90% is preferably used into a 
polymer, and what is about 65 - 80% is used more preferably. Moreover, as the above mentioned isotactic 
polymethylmethacrylate, that whose percentage of three isotactic latticeworks is about 80 - 95% is used 
desirable into a polymer, and what is about 85 - 95% is used more preferably. Syndiotactic 
polymethylmethacrylate- Although the mass ratio of isotactic polymethylmethacrylate changes with degrees 
of polymerization, tacticity, etc. of these polymers, it is desirable from points, such as the handling nature of 
a photo-setting resin constituent, that it is usually 1-10- 10-1, and it is more desirable that it is 2:1. As for the 
content of the syndiotactic polymethylmethacrylate in a photo-setting resin constituent, and isotactic 
polymethylmethacrylate, it is desirable that it is more than 1 mass % to the mass of the whole photo-setting 
resin constituent, respectively, and it is more desirable that it is two to 30 mass %. 

[0022] Especially by the living body model used for the purpose, such as medical-application simulation, the 
soft solid molding object which imitated not only the hard solid molding object that imitated the bone but a 
blood vessel, internal-organs tissue, etc. is called for in many cases. Therefore, when manufacturing a soft 
living body model by the 1st approach of this invention As a fluid accommodation component in a 
photo-setting resin constituent, for example, a butadiene, The elastomer which consists of the polymer or 
copolymers of conjugated diene, such as an isoprene and a chloroprene, The thermoplastic elastomer 
represented by the block copolymer which has a styrene system polymer block- (hydrogenation) diene system 
polymer block is used. It is good to prepare a photo-setting resin constituent to those elastomers combining 
what can show the property like [ a chain is comparatively long and ] a plasticizer among the above 
mentioned photopolymerization nature monomers or oligomer as a photoresist component, and to perform 
solid molding to them using it. In such a photo-setting resin constituent, the swelling degree of the elastomer 
particle by the photopolymerization nature monomer and/or oligomer changes with temperature, and a 



photo-setting resin constituent comes to produce sol-gel phase transition reversibly by the temperature 
change with it. 

[0023] The photopolymerization initiator used with the photo-setting resin constituent used by the 1st 
approach of this invention Any are sufficient as long as it is the photopolymerization initiator of the 
conventional known used as a photopolymerization initiator in the photopolymerization technique which 
uses ultraviolet rays and/or a visible ray. As an example A conventionally well-known benzophenone system 
compound, a benzoin alkyl ether system compound, A thioxan ton system compound, an anthraquinone 
system compound, a naphthoquinone system compound, a ketal system compound, alpha-diketone system 
compound, an acyl phosphine oxide system compound, etc. can be mentioned, and these one sort or two sorts 
or more can be used. 

[0024] The photo-setting resin constituent used by the 1st approach of this invention may contain what is 
needlelike or fibrous like what spherical fine particles, such as globular form things, such as the detailed 
bulking agent which discovers thixotropy nature within limits which do not spoil the meaning of this 
invention if needed, for example, fumed silica, and colloidal silica, and silica gel, condensed, a tabular thing 
like a clay mineral, a whisker, or organic fiber. Furthermore, the photo-setting resin constituent used by the 
1st approach of this invention may contain suitably other bulking agent, plasticizer, stabilizer, coloring 
agents, flame retarders, antioxidants, or antistatic agents within limits which do not spoil the meaning of 
this invention if needed. 

[0025] By the 1st approach of this invention, two or more kinds of photo-setting resin constituents are used. 
As two or more kinds of photo-setting resin constituents used by the 1st approach of this invention It is 
based on the property required of the class of solid molding object finally manufactured, an application, and 
a solid molding object. In a solid molding object, for example, presentation; color tone," transparency;, for 
example, reinforcement, the rate of expanding, It is good to use what forms a mutually different part in at 
least one of chemical property, such as kinetic property and physical characteristics, such as an elastic 
modulus, a degree of hardness, flexibility, a compression property, thermal resistance, permeability, tractive 
characteristics, and cold resistance, and chemical resistance, weatherability, hydrolysis-proof nature, and a 
water resisting property. For example, what is necessary is just to use the combination of the photo-setting 
resin constituent containing a coloring agent, and the photo-setting resin constituent which does not contain 
a coloring agent, the combination of the photo-setting resin constituent containing a bulking agent, and the 
photo-setting resin constituent which forms a transparent photo-curing object, etc., when manufacturing the 
solid molding object which has the part where a color tone differs from transparency mutually. Moreover, 
what is necessary is just to use the combination of the photo-setting resin constituent which forms the 
photo-setting resin constituent which forms an elastic photo-curing object, and a hard photo-curing object 
etc., when manufacturing the solid molding object which has the part where degrees of hardness differ 
mutually When manufacturing a living body model by the 1st approach of this invention, by choosing the 
combination of two or more kinds of photo-setting resin constituents by for example, the part equivalent to 
the affected parts, such as a gun organization, and the part equivalent to normal tissue By moreover, the 
part which is with the part equivalent to muscles, and the part equivalent to a blood vessel, and is further 
equivalent to muscles and the part equivalent to a bone If a photo-curing object is formed as it differs in a 
color tone, transparency, hardness, etc. mutually, a very useful precise living body model can be 
manufactured simply and quickly to education, an object for training, etc. of the simulation before an 
operation, and a medicine student. 

[0026] In the 1st approach of this invention, in case the 1st layer is formed on a molding stage (molding 
table) Moreover, are in charge of forming one more layer on the resin layer which already carried out 
photo-curing. Especially the approach of supplying a photo-setting resin constituent on a molding stage or 



the resin layer which carried out photo-curing is not restricted. For example, two or more containers which 
hold each of two or more kinds of photo-setting resin constituents according to an individual, and may be 
made to discharge by the shape of a sol (tank), By the feeder equipped with the pressurization means for 
making a photo-setting resin constituent breathe out from a container, the control means of discharge 
quantity or the amount of supply, and the applicator (X'Y plotter equipment) that has the location detection 
means of the direction of X-Y still more preferably The approach of extruding one kind of two or more kinds 
of photo-setting resin constituents or two kinds or more a constant rate every according to each slice 
configuration data for forming each class to the position on a molding stage or the resin layer which carried 
out photo-curing etc. is mentioned. Moreover, the distorted effect based on curing shrinkage may appear in 
the form of the distortion of a photo-curing resin layer (defect of smoothness) as the number of laminatings of 
the resin layer which carried out photo-curing increases and the thickness of a photo-curing object becomes 
thick. In this case, in order to avoid such a phenomenon, you may establish a level detection means to detect 
the smoothness of the resin layer which carried out photo-curing, and may also construct the program which 
adjusts and controls the discharge quantity from an applicator. Moreover, the supplied photo-setting resin 
constituent may be level sounded by RIKOTAas an option. 

[0027] Moreover, in the 1st approach of this invention, the approach of printing a mask pattern on the layer 
which can adopt the approach of arbitration as an approach of giving a mask pattern, on the layer which 
consists of a photo-setting resin constituent, for example, consists of a photo-setting resin constituent using 
an ink jet means using light impermeability nature ink, the approach of arranging the bright films (PET 
film etc.) in which the mask pattern was formed, between a photo-setting resin constituent layer and the 
light source, etc. can be mentioned. Among those, but the approach of printing a mask pattern with an ink 
jet means using light impermeability nature ink is adopted preferably. Namely, the photo-setting resin 
constituent used by the 1st approach of this invention The layer which is the resin constituent which causes 
sol gel phase transition reversibly and quickly by the temperature change, and was formed using this 
photo-setting resin constituent Since gel (the shape of a solid) is presented in case a mask pattern is given, 
even if it sprays light transmission nature ink on this layer and prints a mask pattern directly, a mask 
pattern does not collapse. When based on this approach, a desired mask pattern can be formed very good in 
a short time. In that case, the ink which melted one sort of ultraviolet ray absorbents, such as the ink and 
the benzophenone system which distributed carbon black, ferrous oxide, titanium oxide, and other detailed 
and opaque powder with the thickener in the water containing a surface active agent or a solvent, a 
benzotriazol system, a salicylic-acid system, and a hindered amine system, or two sorts or more to the 
thickener, the solvent, etc. can be mentioned as light impermeability nature ink used for formation of a mask 
pattern, for example. 

[0028] In the 1st approach of this invention, what consists of a case which prevents the exsorption to the 
control means for controlling control, irradiation time, etc. of the lamp means by which a mercury-vapor 
lamp, a xenon lamp, a metal halide lamp, a halogen lamp, etc. are conventionally well-known, and optical 
system, the cooling means of a lamp means or a control means, and the exterior of fight is preferably used as 
a light irradiation device for stiffening the layer which consists of a photo-setting resin constituent. As light 
may be irradiated on the whole top face of the photo-setting resin constituent given on the molding stage 
(laid) at homogeneity, you may be the turntable which may be equipped with two or more lamps, and a 
molding stage rotates. However, to take a turntable method, it is necessary to establish the positioning 
means of a firm table. 

[0029] moreover, from the stereo-like photoxuring object which finished and generated all the required 
photo-curing processes in the 1st approach of this invention In removing the photo-setting resin constituent 
by which photo-curing was not carried out, and obtaining a solid molding object How to flush a 



non-hardened photo-setting resin constituent using the solvent with which a photo-curing object does not 
deteriorate, Which approaches, such as an approach of performing said approach while applying a 
supersonic wave, and the approach of making a non-hardened photo-setting resin constituent part the shape 
of a sol with heating, without using a solvent, and making it separate from a photo-curing (fluidizing) object, 
may be adopted. Smeariness remains in the solid molding object obtained after separating a non-hardened 
photo-setting resin constituent part from a photo-curing object, when there is a possibility of soiling a hand 
etc., light may be irradiated again at a solid molding object, and hardening may be completed. 
[0030] The solid molding object made into the purpose can be manufactured with simply and sufficient 
productivity with good dimensional accuracy, without using a support etc., even if a solid molding object is 
the thing of an overhang configuration when manufacturing a solid molding object by the 1st approach of 
this invention. From this point, the precise living body model which reproduced faithfully some living bodies 
or the gestalt of the whole body can be manufactured by the 1st approach of this invention. The hving body 
model which distinguished the liver tissue invaded by the gun and normal liver tissue in color tone by the 
1st approach of this invention can be manufactured. Although not limited, in order to manufacture such a 
living body model It responds to each tomography data (each slice configuration data of liver) obtained from 
a living body's liver part. For example, two or more kinds of photo-setting resin constituents with which a 
color tone and transparency differ from a presentation Each XY plotter equipment which has a nozzle 
according to individual is used, lb the position on the stage for hving body model manufacture Make it 
correspond to each of the liver tissue invaded by the gun and normal liver tissue, and it supplies separately. 
A mask pattern is given to parts which you want to harden, such as the unnecessary section or a border line, 
using an ink jet means to inject light impermeability nature ink etc. Perform an optical exposure from on 
this photo-setting resin constituent and a mask pattern, and the hardening resin layer corresponding to 
each slice configuration data of liver is made to form. The approach of removing the photo-setting resin 
constituent part which did not harden said actuation at the end repeatedly until the Mitsuzo form object 
equivalent to the whole liver was formed from a part for photo-curing Monobe etc. is adopted. The precise 
liver model by which a color tone and transparency differ from other physical properties can be 
manufactured by the part which the fiver tissue invaded by the gun deserves by it, and the part equivalent 
to normal liver tissue. 

[0031] Moreover, if it gives the part equivalent to the border line between different body tissues (boundary 
section), without using a mask pattern by the 1st approach of this invention only for formation of the rim 
equivalent part of a body tissue, the hving body model which has a clearance can be formed in the boundary 
of the part which is equivalent to a different body tissue from the photo-setting resin constituent with which 
fight was covered not hardening by the part. Moreover, the part equivalent to a living body's parenchyma is 
formed from elastic photo-curing resin, the part equivalent to a hving body's hard organization is formed 
from hard photo-curing resin, and if a clearance is formed among both organizations by the above mentioned 
masking approach, the real hving body model approximated by the living body can also be formed. <BR> 
[0032] (II) 2nd approach [ of this invention ]', next the 2nd approach of this invention are explained. Two or 
more kinds of the thermoplastic polymers or the thermoplastic polymer constituents which have preferably 
60-250 degrees C of flow beginning temperature in the range of 80-180 degrees C are used for the 2nd 
approach of this invention. It is based on the slice configuration data which come to slice three -dimensions 
data by computer in parallel, this " one kind in two or more kinds of thermoplastic polymers, or a 
thermoplastic polymer constituent, or two kinds or more From the nozzle which it comes to attach in the X"Y 
plotter equipment according to individual prepared for every thermoplastic polymer or thermoplastic 
polymer constituent On a molding stage (molding table) in the state of a flow (melting condition) in Taira 
and others, respectively One layer While supplying by the shape of a field, cooling solidification is carried out 



immediately. Subsequently for example, on the layer which carried out cooling sohdification 
Three-dimensions data by computer It slices in parallel. Tb the becoming following slice configuration data 
The thermoplastic polymer based and described above Or one kind in a thermoplastic polymer constituent, 
or two kinds or more While newly supplying Taira and others by one layer in the state of a flow (melting 
condition), respectively from the nozzle which it comes to attach in the X-Y plotter equipment according to 
the above mentioned individual prepared for every thermoplastic polymer or thermoplastic polymer 
constituent, cooling sohdification is carried out immediately. It is the approach of repeating said actuation 
two or more times, and manufacturing a solid molding object until the stereo-like sohdification object 
equivalent to tliree dimensions data is formed. 

[0033] In forming said polymer layer for one layer, in the 2nd approach of this invention, it depends on the 
contents [ whether in order to form the polymer layer for this one layer, only one kind in a thermoplastic 
polymer or a thermoplastic polymer constituent is supplied, or two or more kinds are supplied ] of the slice 
configuration data used as the base at the time of forming this layer, when slice configuration data are the 
contents of data which consist of one homogeneity part on the whole Gn for example, the case of the slice 
configuration data equivalent to n=p +1 in drawing 6 ), only one kind of thermoplastic polymer or a 
thermoplastic polymer constituent supplies " having " this " one layer is formed, moreover, when slice 
configuration data are the contents of data which are heterogeneity mutually and which have two or more 
parts (in for example, the case of the slice configuration data equivalent to n=p +2 in drawing 6 ) it is this 
heterogeneity - into a part two or more A corresponding number of two or more kinds of thermoplastic 
polymers or thermoplastic polymer constituents are separately supplied from each nozzle which it comes to 
attach in the X Y plotter equipment according to individual, it is arranged in each location in one layer 
according to the contents of slice configuration data, and one layer is formed. Said one layer which supplied 
one kind or two kinds or more of thermoplastic polymers or thermoplastic polymer constituents, and was 
formed is cooled and solidified immediately below at the sohdification temperature, especially - this :■ when 
one layer is formed from two or more kinds of thermoplastic polymers or thermoplastic polymer constituents, 
it is necessary to solidify promptly so that mixing may not arise between two or more thermoplastic 
polymers within one layer, or a thermoplastic polymer constituent 

[0034] At a room temperature, if said thermoplastic polymer or the thermoplastic polymer constituent used 
by the 2nd approach of this invention presents the shape of a solid-state and is heated more than the flow 
beginning temperature (60*250 degrees C), it will flow. If the flow beginning temperature of a thermoplastic 
polymer or a thermoplastic polymer constituent is in within the limits which is 60-250 degrees C by the 2nd 
approach of this invention as two or more kinds of thermoplastic polymers or thermoplastic polymer 
constituents Tb the same thermoplastic polymer as the combination of two or more kinds of thermoplastic 
polymers, one thermoplastic polymer, and it from which a class differs, for example, a bulking agent, 
Combination with the thermoplastic polymer constituent which comes to add additives, such as a coloring 
agent, Although the same thermoplastic polymer is used as the base, any, such as combination of two or 
more kinds of thermoplastic polymer constituents with which presentations differ, and combination of two or 
more kinds of thermoplastic polymer constituents which use a mutually different thermoplastic polymer as 
the base, may be adopted. As the thermoplastic polymer which can be used by the 2nd approach of this 
invention, or a thermoplastic polymer constituent, the thermoplastic polymer constituent which uses one 
sort of the copolymers of a wax, polyethylene, polypropylene, an ethylene -vinylacetate copolymer, an 
ethylene methyl methacrylate copolymer, transformer polyisoprene, the poly caprolactone, methyl 
methacrylate, and other alkyl (meta) acrylate or these polymers or two sorts or more as the base is 
mentioned, for example. Among these, since a wax is easily removable from a body part by performing hot 
water washing and steam washing by the final process of the production process of a solid molding object In 



case a solid molding object is manufactured according to the 2nd approach of this invention using other 
thermoplastic polymers and/or ********** polymer constituents A thermoplastic polymer and/or a 
thermoplastic polymer constituent can overflow into the method of outside too much the profile of the solid 
molding object made into the purpose, and it can be used also as a separation means (auxiliary material) not 
to lose the configuration precision of a solid molding object. Moreover, by the 2nd approach of this invention, 
according to the configuration of a solid molding object etc., it may function as a support during solid molding, 
and after termination of solid molding may perform solid molding using the thermoplastic polymer or the 
thermoplastic polymer constituent removed from a solid molding object with two or more kinds of the 
thermoplastic polymers or the thermoplastic polymer constituents which constitute a solid molding object. 
The thermoplastic polymer or the thermoplastic polymer constituent used by the 2nd approach of this 
invention may contain one sort, such as a bulking agent, a plasticizer, a stabilizer, a coloring agent, a flame 
retarder, an antioxidant, and an antistatic agent, or two sorts or more within limits which do not spoil the 
meaning of this invention if needed. 

[0035] By the 2nd approach of this invention, as two or more kinds of thermoplastic polymers or 
thermoplastic polymer constituents It is based on the property required of the class of solid molding object 
finally manufactured, an application, and a solid molding object. In a solid molding object, for example, 
presentation; color tone; transparency;, for example, reinforcement, the rate of expanding, What forms a 
mutually different part in at least one of chemical property, such as kinetic property and physical 
characteristics, such as an elastic modulus, a degree of hardness, flexibility, a compression property, thermal 
resistance, permeability, tractive characteristics, and cold resistance, and chemical resistance, weatherability, 
hydrolysis-proof nature, and a water resisting property, is used. For example, what is necessary is just to use 
the combination of the thermoplastic polymer constituent containing a coloring agent, and the thermoplastic 
polymer which does not contain a coloring agent, combination with the thermoplastic polymer which forms 
the thermoplastic polymer constituent containing a bulking agent, and a transparent photo-curing object, 
etc., when manufacturing the solid molding object which has the part where a color tone differs from 
transparency mutually. Moreover, what is necessary is just to use the combination of a supple thermoplastic 
polymer, a thermoplastic polymer constituent and a hard thermoplastic polymer, or a thermoplastic polymer 
constituent etc., when manufacturing the solid molding object which has the part where degrees of hardness 
differ mutually. As well as the case of the 1st approach of this invention when manufacturing a living body 
model by the 2nd approach of this invention, by choosing the combination of two or more kinds of 
thermoplastic polymers, or a thermoplastic polymer constituent By for example, the part equivalent to the 
affected parts, such as a gun organization, and the part equivalent to normal tissue By the part which is 
with the part equivalent to muscles, and the part equivalent to a blood vessel, or is equivalent to muscles, 
and the part equivalent to a bone A mutually different precise hving body model in a color tone, transparency, 
hardness, etc. which is useful to education, an object for training, etc. of the simulation before an operation 
and a medicine student can be manufactured simply and quickly. 

[0036] As an approach of supplying the melt of a thermoplastic polymer or a thermoplastic polymer 
constituent, and forming the polymer layer for one layer on a molding stage (molding table), in the 2nd 
approach of this invention For example, the container which comes to fill up a thermoplastic polymer or a 
thermoplastic polymer constituent (tank), A means to heat a thermoplastic polymer or a thermoplastic 
polymer constituent more than flow beginning temperature, RETA is used, the application equipped with a 
means to control the means which carries out the quantum of the discharge quantity from the nozzle of the 
fused thermoplastic polymer or a thermoplastic polymer constituent, the location detection means in the 
direction of XY of a nozzle, and them - After extruding the melt of a thermoplastic polymer or a 
thermoplastic polymer constituent from this applicator a constant rate every to the position on a stage, the 



approach of spraying on the part which leads the flow of Ayr generated with a fen's etc. means to thin 
passage, and requires cooling, and sohdifying is mentioned. When the projection has arisen on the front lace 
of the layer of the thermoplastic polymer supplied on the molding table or the already solidified polymer 
layer, or a thermoplastic polymer constituent and it has not become a smooth field, in order to obtain the 
solid molding object which is excellent in dimensional accuracy, the means for carrying out flattening of the 
front face of the layer of the melt of a thermoplastic polymer or a thermoplastic polymer constituent may be 
established. Although the distorted effect based on contraction of a thermoplastic polymer or a thermoplastic 
polymer constituent may appear in the form of lack of the surface smoothness in a solid molding object as 
the number of laminatings of the layer of the sohdified thermoplastic polymer or a thermoplastic polymer 
constituent increases and the thickness of a soHdification object becomes thick If required, a level detection 
means to detect the surface smoothness of the sohdified polymer layer can be established, and the program 
which adjusts and controls the discharge quantity from an applicator can also be constructed. 
[0037] The 3rd approach of this invention : CUD The 3rd approach of this invention One or more kinds of the 
photo-setting resin constituent which causes sol-gel phase transition reversibly and quickly by the 
temperature change combining the 1st above mentioned approach of this invention and the 2nd above 
mentioned approach of this invention, One or more kinds of the thermoplastic polymer in the range whose 
flow beginning temperature is 60 250 degrees C, or a thermoplastic polymer constituent are used. It is based 
on the shoe configuration data which come to slice three dimensions data by computer in parallel One kind 
in the above mentioned photo-setting resin constituent, a thermoplastic polymer, and a thermoplastic 
polymer constituent, or two kinds or more in the state of the shape of a sol, and a flow While supplying by 
one layer on a molding stage (molding table) in Taira and others above the area which said shoe 
configuration data occupy, it is made to gel and/or solidify immediately. After giving a mask pattern to the 
part in this layer which carries out photo-curing, Irradiate fight and photo-curing of the photo-setting resin 
constituent part where the mask pattern is not given is carried out. Subsequently, on said layer including 
the part which carried out photo-curing Three -dimensions data by computer the following slice configuration 
data which it comes to slice in parallel " being based " one kind in said photo-setting resin constituent 
carried out and thermoplastic polymer, or a thermoplastic polymer constituent - or, while newly supplying 
two or more kinds to Taira and others by one layer in the state of the shape of a sol, and a flow After making 
it gel and/or solidify immediately and giving a mask pattern to the part in this layer which carries out 
photo-curing, irradiate fight and a layer including the part which was made to carry out photo-curing of the 
photo-setting resin constituent part where the mask pattern is not given, and carried out photo-curing is 
made to form. It is the approach of removing a multiple-times repeat and the photo-setting resin constituent 
by which photo-curing subsequently was not carried out from a stereo-like object for said actuation, and 
manufacturing a solid molding object until the stereo-like object equivalent to three-dimensions data is 
formed. 

[0038] By the 3rd approach of this invention, the same thing as the thermoplastic polymer or the 
thermoplastic polymer constituent used by the photo-setting resin constituent and the 2nd approach of this 
invention which are used by the 1st approach of this invention as a photo-setting resin constituent, a 
thermoplastic polymer, or a thermoplastic polymer constituent can be used. By the 3rd approach of this 
invention, since it is a thing using a photo-setting resin constituent, a thermoplastic polymer or the resin of 
varieties called a thermoplastic polymer constituent and a polymer, and a polymer constituent, combination 
very various as two or more sorts of those combination is possible, and a more precise solid molding object 
can be formed at this point according to the application of a solid molding object etc. By the 3rd approach of 
this invention, the same approach and equipment as the 1st approach of this invention and/or the 2nd 
approach of this invention are adopted also in the separation approach of the photo-setting resin constituent 



which is not carrying out photo-curing from the formation approach of a mask pattern, photo-curing and/or 
the formation approach of a layer which carried out cooling soHdification or formation equipment, and the 
solid molding object in a final process etc. 

[0039] When it is in charge of adopting the 3rd approach of this invention and manufacturing a tiving body 
model, for example, a living body's profile section (body surface section) is previously manufactured with a 
thermoplastic polymer or a thermoplastic polymer constituent, it becomes Tsutsumi for the profile section 
which consists of a thermoplastic polymer or a thermoplastic polymer constituent to hold a photo-setting 
resin constituent into a part in the living body, and there is an advantage it becomes unnecessary to supply 
an expensive photo-setting resin constituent too much. Moreover, if it programs to supply a thermoplastic 
polymer or a thermoplastic polymer constituent, and a photo-setting resin constituent by turns in case the 
living body model reproducing two or more tissues in the living body is manufactured by the 3rd approach of 
this invention A trouble with which the part where each organization deserves [ in / for pasting up mutually / 
a living body model ] a thermoplastic polymer or a thermoplastic polymer constituent, and a photo-setting 
resin constituent using **** stops sticking and separating is avoidable. 



EXAMPLE 



[Example] Although an example explains this invention concretely below, this invention is not limited to an 
example. The contents of the photo-setting resin constituent used in the following examples 1~3 and/or a 
thermoplastic polymer (thermoplastic polymer constituent) are shown in the following Table 1 and 2. 
[0041] 
[Table 1] 



[0042] 
[Table 2] 



[0043] In addition, the monomer indicated to the above-mentioned Table 1 and 2, or the cable address and 
the contents of a polymer are as follows. 

- An MMA'methyl-methacrylate monomer and PMMA • polymethyl methacrylate (Kuraray Make* parapet 
LW- 1000, syndiotactic comparatively 65%) 

- i-PMMA ■ isotactic-polymethyl methacrylate (what was manufactured according to anionic polymerization, 
using t-butyl magnesium star's picture as an initiator; isotactic comparatively 90%) 

- 2EHA '■ A 2-ethylhexyl-acrylate monomer and a red color: "#310" by Kioritz chemistry incorporated 
company 

- PE polyethylene ("nova tech HJ-290" by Japan Polychem, Inc.), and white pigments ' titanium oxide 
("TIPAQUE" by Ishihara Sangyo Kaisha, Ltd.) 

**IR: Polyisoprene rubber ("IR-10" By Kuraray) 

- Oil '• process oil ("PW-380" by Idemitsu petrochemical incorporated company) 
[0044] «example 1» Manufacture] of a liver model which has [lesion section 

(l) In this example 1, the liver model equivalent to the liver which has the lesion section equivalent to 
drawing 1 was manufactured according to the 1st approach of this invention, using the photo -setting resin 



constituent C (elasticity red) as an object for parts equivalent to the lesion section, using the photo-setting 
resin constituent B (elasticity transparence) as two kinds of photo-setting resin constituents, and an object 
for parts which is specifically equivalent to the normal section. Namely, two nozzles combined with the XY 
plotter equipment according to individual which can apply a photo-setting resin constituent on the molding 
stage (molding table) which was connected with two resin tanks and the resin tank of these two individuals 
which have a heating means, and which can be moved up and down, And the equipment which is equipped 
with the ink jet head combined with the X-Y plotter equipment which can print ultraviolet-rays 
protection-from-light nature ink as a main mechanical component, and is equipped with an ultraviolet ray 
lamp as the light source is used. According to the procedure shown in drawing 3 - drawing 5 , the model of 
the liver shown with the schematic diagram of drawing 1 which has a part equivalent to the lesion section in 
the part equivalent to the normal section was manufactured. 

[0045] (2) After changing into an STL format a patient's liver data which have the lesion section shown in 

the schematic diagram of drawing 1 obtained by CAT by computer, as further shown in drawing 2 , it sliced 

by computer and asked for the slice configuration data (slice cross-section data) of each class. 

(3) In drawing 2 , the slice cross-section data which do not contain the lesion section are from the 1st layer of 

n= 1 to the layer of n=p. The photo-setting resin constituent B was independently used for the Mitsuzo form 

for these layers, and it performed it by the approach shown in the schematic diagram of drawing 3 . Namely, 

(i) Process which carries out heating fusion of the photo-setting resin constituent B at 120 degrees C, makes 

it the shape of a sol (liquefied), supplies by one layer on the molding stage 3 from a nozzle 1, makes it gel 

with air cooling immediately, and forms a flozen layer (sohdifying) 4- 1 (** of drawing 3 ); 

(u) Process which forms the protection-fronrlight nature mask pattern 6- 1 by the ink jet head 5 on the flozen 

layer 4"1 formed above based on slice cross-section data (** of drawing 3 ); 

(hi) Process which forms the resin section 8*1 which performed the field exposure and carried out 
photo-curing into the layer with the black light 7 (** of drawing 3 ); 

(iv) After dropping the molding stage 3 by one layer, the resin section 8-1 which was formed with the above 
(hi) and which carried out photo-curing on the field of the layer (n= l) included in a layer Process which 
supplies by one layer, carries out air cooling of the photo-setting resin constituent B heated and fused at 120 
degrees C immediately, gels it from a nozzle 1, and forms a flozen layer (sohdifying) 4~2 (** of drawing 3 ); 

(v) Process; repeated until the layer of n=p is formed in the process of said (ii) - (iv) based on each slice 
cross-section data to the flozen layer 4-2 generated above was adopted, and the Mitsuzo form of the part 
which corresponds by the layer of n=p was performed from the 1st layer of n= 1. 

[0046] (4) In drawing 2 , the slice cross-section data containing the lesion section are to the layer of n=p +1 to 
n=q. Then, following the Mitsuzo form of the above (3), both the photo-setting resin constituent B and the 
photo-setting resin constituent C were used, and the Mitsuzo form to the layer of n=p +1 to n=q was 
performed by the approach shown in the schematic diagram of drawing 4 . Namely, 0) It supplies on the 
layer (layer equivalent to n=p) containing the resin section which carried out heating fusion, made the 
photo-setting resin constituent B in each tank, and the photo-setting resin constituent C the shape of a sol 
(liquefied), and carried out photo-curing to 120 degrees C by one layer from the nozzle 1 and the nozzle 2, 
respectively It is immediately made gel with air cooling (sohdifying). The part which consists of a 
photo-setting resin constituent B The process in which the part which consists of a photo-setting resin 
constituent C forms flozen layer 4*pl distributed in one layer (**' of drawing 4 ); (ii) Protection-from-light 
nature mask pattern 6-pl by the ink jet head 5 based on slice cross-section data on flozen layer 4-pl 
generated above Process to form (**' of drawing 4 ); 

(hi) Process which carries out a field exposure with a black light 7, and forms resin section 8~pl which 
carried out photo-curing (**' of drawing 4 ); 



(iv) After dropping the molding stage 3 by one layer, photo-curing resin section 8-pl formed with the above 
(iii) on the field of the layer (layer equivalent to n=p +l) included in a layer Supply the photo-setting resin 
constituent B and the photo-setting resin constituent C which were heated and fused at 120 degrees C by 
one layer through a nozzle 1 and a nozzle 2, and it is immediately made gel with air cooling (sohdifying). 
Process which forms flozen layer 4-p2 from which the photo-setting resin constituent B section and the 
photo-setting resin constituent C section were distributed in one layer (*** of drawing 4 ); 

(v) Process; repeated until the layer of n=q forms the process of said Gi) - Gv) based on slice cross-section data 
to flozen layer 4-p2 generated above respectively was adopted, and the Mitsuzo form of the part (part which 
has a part equivalent to the lesion section) to the layer of n=p +1 to n=q was performed. 

[0047] (5) Since the molding object with which the molding section 9 which consists of resin which carried 
out photo-curing with the photo-setting resin constituent 10 which is not carrying out photo-curing was 
surrounded mostly was acquired as the above-mentioned process showed to (a) of drawing 5 By heating it for 
5 minutes at 120 degrees C, fusing the part of the non-hardened photo-setting resin constituent 10, and 
dissociating from the molding (making it shape of sol) object 9, the liver model which is shown in (b) of 
drawing 5 and which has a part equivalent to the lesion section was obtained. Adhesion between the part 
which is equivalent to the lesion section since the part which the part which is equivalent to the lesion 
section by this liver model is elasticity red, and the part equivalent to the normal section is elasticity 
transparence, and both parts have living body liver and a similar elastic modulus, and is moreover further 
equivalent to the lesion section, and the part equivalent to the normal section are formed from the 
homogeneous photo-setting resin constituent, although color tones differ, and the part equivalent to the 
normal section was good. And since the condition of the part equivalent to the lesion section was easily 
checked from the outside by this liver model, it was very useful in the simulation before an operation, a 
medicine student's education, etc. 

[0048] «example 2» Manufacture] of a liver model which has [lesion section 

(l) The liver model [the liver model shown in (b) of drawing 5 ] equivalent to the liver which has the lesion 
section equivalent to drawing 1 in this example 2 One kind of thermoplastic polymer, two kinds of 
thermoplastic polymer constituents, and a (for a support; hard translucence), b (for [ equivalent to the 
normal section ] parts; rubberlike transparence) and c (for [ equivalent to the lesion section ] parts; 
rubber like red) in Table 2 were specifically used, and it manufactured according to the 2nd approach of this 
invention. The liver model shown in drawing 5 was manufactured by manufacturing the solid molding 
object of the configuration shown in drawing 8 in consideration of a support part in that case, and separating 
the support section. Namely, three nozzles combined with the X"Y plotter equipment according to individual 
which can apply a thermoplastic polymer or a thermoplastic polymerization body composition object on the 
molding stage (molding table) which was connected with three polymer tanks and the polymer tank of these 
three individuals which have a heating means, and which can be. moved up and down, And the procedure 
which shows a cooling system in drawing 7 using the equipment which it has as a main mechanical 
component is followed. After manufacturing the solid molding object with a support shown with the 
schematic diagram of drawing 8 which has a part equivalent to the lesion section in the part equivalent to 
the normal section, and has the support section, the liver model shown in drawing 5 was manufactured by 
separating the support section from this solid molding object. 

[0049] (2) After changing into an STL format a patient's fiver data which have the lesion section shown in 
the schematic diagram of drawing 1 obtained by CAT by computer, as further shown in drawing 6 , it sliced 
by computer and asked for the slice configuration data (slice cross-section data) of each class. In drawing 6 , 
the slice cross-section data which contain the support section and the normal section excluding the lesion 
section are from the 1st layer of n= 1 to the layer of n=p. The thermoplastic polymer a (for the support 
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sections) and the thermoplastic polymer constituent c (for the normal sections) photo-setting resin 
constituent were used for the Mitsuzo form for these layers, and it performed them by the approach shown 
in this schematic drawing of drawing 7 . Namely, (0 Based on the 1st slice cross-section data, carry out 
heating fusion, make the thermoplastic polymer a into the letter of a flow, and it is supplied on the molding 
stage 3 through a nozzle 11 at 110 degrees C. At 190 degrees C, carry out heating fusion, make the 
thermoplastic polymer constituent b into the letter of a flow, and it is supplied on the molding stage 3 
through a nozzle 12 at coincidence. Process which is immediately cooled and sohdified with a cooling system 
and forms the 1st flozen layer 14-1 over which the part which consists of a thermoplastic polymer a, and the 
part which consists of a thermoplastic polymer constituent b are distributed in one layer (** of drawing 7 ); 
(ii) After dropping the molding stage 3 by one layer, on the field of the flozen layer 14-1 (layer equivalent to 
n- 1) formed with the above (i) Based on the 2nd slice cross-section data, carry out heating fusion, make the 
thermoplastic polymer a into the letter of a flow, and it is supplied to 110 degrees C through a nozzle 11. 
Carry out heating fusion, make the thermoplastic polymer constituent b into the letter of a flow, and it is 
supplied to 190 degrees C through a nozzle 12 at coincidence. Process which is immediately cooled and 
sohdified with a cooling system and forms the 2nd flozen layer 14-2 over which the part which consists of a 
thermoplastic polymer a, and the part which consists of a thermoplastic polymer constituent b are 
distributed in one layer (** of drawing 7 ); 

(hi) Process; repeated until the layer of n=p is formed in the process of the above (ii) based on each slice 
cross-section data to the flozen layer 14 2 generated above was adopted, and the part which corresponds by 
the layer of n=p was molded from the 1st layer of n= 1. 

[0050] (3) After dropping the molding stage 3 by one layer, next, on flozen layer 14-p (flozen layer equivalent 
to n=p) formed with the above (2) Based on slice cross-section data, heating fusion was carried out, and the 
thermoplastic polymer constituent b was made into the letter of a flow, was supplied to 190 degrees C from 
the nozzle 12, and was immediately cooled and sohdified with the cooling system, and the flozen layer (flozen 
layer equivalent to n=p +l) which consists of a thermoplastic polymer constituent b was formed (** of 
drawing 7 ). 

(4) (0 Then, after dropping the molding stage 3 by one layer, On the flozen layer (flozen layer equivalent to 
n =p + 1) formed above (4) Based on slice cross-section data, carry out heating fusion, make the thermoplastic 
polymer constituent b (for [ equivalent to the normal section ] parts; transparence) into the letter of a flow, 
and it is supplied to 190 degrees C through a nozzle 12. Carry out heating fusion, make the thermoplastic 
polymer constituent c (for [ equivalent to the lesion section ] parts; red) into the letter of a flow, and it is 
supplied to 190 degrees C through a nozzle 13 at coincidence. It was made to cool and solidify with a cooling 
system immediately, and the flozen layer (flozen layer equivalent to n=p +2) from which the part which 
consists of a thermoplastic polymer constituent b, and the part which consists of a thermoplastic polymer 
constituent c are distributed in one layer was formed. 

(ii) The process repeated until the layer of n=q is formed in the same process as the above (0 based on each 
slice cross-section data to the flozen layer generated above (0 was adopted, and the solid molding object 
which has the part 17 equivalent to the part 16 and the lesion section equivalent to the support section 15 as 
shown in drawing 8 , and the normal section was manufactured. 

[0051] (5) By heating the solid molding object of drawing 8 obtained above (5) at 110 degrees C, only the 
support section 15 carried out melting liquefaction, it dissociated from the body section which consists of a 
part 16 and a part 17 easily, and the liver model which is shown in (b) of drawing 5 and which has a part 
equivalent to the lesion section was obtained. The part which is equivalent to the lesion section by this liver 
model is red, and the part equivalent to the normal section is transparent and colorless. And although color 
tones differ, since the part which both parts have living body liver and a similar elastic modulus, and is 



further equivalent to the lesion section, and the part equivalent to the normal section are formed from the 
homogeneous thermoplastic polymer constituent, Adhesion between the part equivalent to the lesion section 
and the part equivalent to the normal section was good, and since the condition of the part equivalent to the 
lesion section was easily checked from the outside, it was very useful in the simulation before an operation, a 
medicine student's education, etc. 

[0052] «example 3» ([manufacture of the living body model which has a muscular equivalent part and a 
bone equivalent part] l) In this example 3 The photo-setting resin constituent A (shape of the skull; for 
[ this ] parts hard transparence), the photo-setting resin constituent C (for muscular equivalent parts; ** 
type red) , and three kinds of polymers of the thermoplastic polymer a C for the space section equivalent parts 
between a bone and muscles " hard - translucent) are used. The living body model which has the muscular 
equivalent part and bone equivalent part equivalent to drawing 9 according to the 3rd approach of this 
invention, and has space between a muscular equivalent part and a bone equivalent part was manuiactured. 
namely, [ which can apply a photo-setting resin constituent and a thermoplastic polymer on three resin 
(polymer) tanks by which it has a heating means, and the molding stage (molding table) which can be moved 
up and down ] Three nozzles combined with the X-Y plotter equipment according to individual connected 
with said three tanks, At the process shown after following (2) using the equipment which is equipped with 
the ink jet head and cooling system which were combined with the X-Y plotter equipment which can print 
ultraviolet-rays protection-fronrlight nature ink as a main mechanical component, and is equipped with an 
ultraviolet ray lamp as the light source The living body model which has a muscular equivalent part 
equivalent to drawing 9 and a bone equivalent part was manufactured. 

[0053] (2) After changing into an STL format the living body section data obtained by CAT by computer, as 
further shown in drawing 10 , it sliced by computer and asked for the slice configuration data (slice 
cross-section data) of each class. 

(3) Based on the slice cross-section data obtained above (2), molding in the layer (layer equivalent to the slice 
cross-section data of n= 1 - n=p in drawing 10 ) which has only the part which is equivalent to muscles in one 
layer was performed by adopting the process same in (3) of an example 1 using the photo-setting resin 
constituent C. 

(4) Next, molding in the layer (layer equivalent to the slice cross-section data of n=p +1 in drawing 10 - n=q) 
which has a part equivalent to the part which is equivalent to muscles in one layer, the part equivalent to 
space, and a bone was performed by adopting the process same in (4) of an example 1 using the photo-setting 
resin constituent A, the photo-setting resin constituent C, and the thermoplastic polymer a. 

(5) Then, molding in the layer (layer equivalent to the slice cross-section data of n=q +1 in drawing 10 - n=r) 
which has the part which is equivalent to a bone in one layer, and a part equivalent to space was performed 
by adopting the process same in (4) of an example 1 using the photo-setting resin constituent A and the 
thermoplastic polymer a. 

[0054] (6) Next, molding in the layer (layer equivalent to the slice cross-section data after n=r +1 in drawing 
10 ) which has only a part equivalent to a bone in one layer was performed by adopting the process same in 
(3) of an example 1 using the photo-setting resin constituent A. 

(7) Since the molding object with which the molding section which consists of resin which carried out 
photo-curing with the photo-setting resin constituent 10 which is not carrying out photo-curing, and a 
solidified thermoplastic polymer was surrounded mostly was acquired as the above-mentioned process 
showed to drawing 11 By heating it for 5 minutes at 120 degrees C, fusing the thermoplastic polymer a 
equivalent to non-hardened the part and the space section of the photo-setting resin constituent 10, and 
dissociating from a molding object The living body model which has the muscular equivalent part and bone 
equivalent part equivalent to drawing 9 , and has space between a muscular equivalent part and a bone 



equivalent part was manufactured. By this living body model, a muscular equivalent part is elasticity red, a 
bone equivalent part is hard transparence, and since space moreover exists between a muscular equivalent 
part and a bone equivalent part similarly in a living body, it can know the actual organization in a living 
body easily and certainly. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the schematic diagram showing the example of the liver which has the lesion section. 
[Drawing 2] It is drawing showing the slice configuration data (slice cross-section data) of each class 
obtained from the data of the liver of drawing 1 . 

[Drawing 3] It is drawing showing the process of front ** at the time of manufacturing the liver model which 
is equivalent to the liver of drawing 1 by the 1st approach of this invention in the example 1. 
[Drawing 4] It is drawing showing the process after the middle stage at the time of manufacturing the liver 
model which is equivalent to the liver of drawing 1 by the 1st approach of this invention in the example 1. 
[Drawing 5] It is drawing showing the liver model finally obtained with the process of the last at the time of 
manufacturing the liver model which is equivalent to the liver of drawing 1 by the 1st approach of this 
invention in the example 1. 

[Drawing 6] It is drawing showing the slice configuration data (slice cross-section data) (with the support 
section) of each class obtained from the data of the liver of ************ and drawing 1 in the example 2. 
[Drawing 7] It is drawing showing the process at the time of manufacturing the liver model which is 
equivalent to the liver of drawing 1 by the 2nd approach of this invention in the example 2. 
[Drawing 8] It is drawing showing the outline of the liver model with a support which adopted the 2nd 
approach of this invention and was obtained in the example 2. 

[Drawing 9] It is drawing showing the outline of a living body model of having the muscular equivalent part 
which adopted the 3rd approach of this invention and was obtained in the example 3, and a bone equivalent 
part. 

[Drawing 10] It is drawing showing the slice configuration data (slice cross-section data) of each class for 
obtaining the living body model of drawing 9 used in the example 3. 

[Drawing ll] It is drawing showing the solid molding object which was obtained in the example 3, and which 
was mostly surrounded with the photo-setting resin constituent which is not carrying out photo-curing. 
[Description of Notations] 

1 Nozzle 

2 Nozzle 

3 Molding Stage 

5 Ink Jet Head for Optical Electric Shielding 
7 Black light 

11 Nozzle 

12 Nozzle 

13 Nozzle 
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